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\ Iti his introduction to Great Britain: Essays in Regional Geography, 
O edited by the late Professor A, G, Ogilvie, Sir John Russell wrote: 

! ' 'The purpose of regional geography is to describe the regions of a 

- country as they are and to discover the causes that have made them 
what they are', it is in pursuing such an aim that the geographer 
Feels that his subject has gone some way to attain a coherence of 

\ content which systematic studies, though of course essential and 
% affording satisfying specialisation, sometimes seem to lack, 

I must say at once that I do not seek to defend tnv apparent 
definition of western Europe as comprising Prance (less Corsica) 
y and the Benelux countries. This is a matter of editorial apportion- 
mem, since other parts which one might reasonably expect to in¬ 
clude in western Europe were Tor practical reasons allocated to 
colleagues Nor does this work offer a regional study of each of 
these four sovereign states as individuals, but is based on major 
structural and physical units (outlined in Chapter I) which inevitably 
■l disregard man-made frontiers. Thus 1 Maritime Flanders' includes 
the contiguous portions of France. Belgium and the Netherlands, 
while ‘the Ardennes' and ‘the Scarplands and Vales of Lorraine 1 
i x each comprise parts of Belgium, france and Luxembourg. 

I fully realise the magnitude opnjoaslc and the shortcomings of 
, the result. .Much of the satisfaction which I derived some years ago 
trom making a survey of the 'Kem pen land, a small unit-area in north- 
n£ eastern Belgium, came from visiting this area and studying its 
features in the field. Ideally J should have treated each of the other 
regions and sub-regions in similar detail, but life, space and the 
editor s patience are all too short, I have indeed been fortunate in 
y visiting most parts of western Europe, though in a necessarily more 
superficial way than the Kcmpenland; I have stood on top of Mont 
Blanc and at the bottom of one of the deepest Belgian collieries. 1 
>2 have walked over the heat It lands of the eastern Netherlands and 
l across the mistral-swept Rhone delta, and for several summers I 
have lowed my caravan across Europe, halting where wc pleased, 
v\ But I am still conscious of the gaps, the defects, in my personal 

- acquaintance with the west European landscape. 

There have been other difficulties. Paradoxically one of these is 
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the wealth or available material, for Tew pans of the world have been 
so thoroughly studied and described by geographers. The classic 
Tableau de la G^agraphie de la France of Paul Vidal dc la Blache* 
published at the beginning of this century* has been succeeded by 
numerous monographs, many of them elegant, accurate and methodi¬ 
cal pieces of work- Belgian and Dutch geographers have also been 
active, and my footnotes* frequent as they are, can refer to but a 
small proportion of the vast literature. Of statistical information 
too there is an embarrassing wealth: even the Grand Duchy of 
Luxembourg; of much the same she as Derbyshire, publishes an 
Amnaire Slaiistique exceeding five hundred pages. A major problem 
therefore has been to preserve some balance in the detailed descrip¬ 
tions, in the presentation of facts. Another difficulty results from 
the dynamic quality of western Europe, for the post-war years have 
experienced changes with which it is virtually impossible to keep 
pace; much of what is here written will inevitably have been modified 
before this book appears. 

In this part of the world one or more alternative forms of place- 
names are frequently found. Briefly* the policy adopted in this text 
lias been to adopt the ofiicial form sanctioned by the particular 
country:, in French. Dutch* or Flemish as the case may be. A few 
exceptions involve names which have been anglicised or for which 
there is an accepted form for English readers. It would be sheer 
pedantry' to use the official forms Tor Antwerp. Bruges. Brussels* 
Lyons, Marseilles, Picardy and the Scheldt; for these and a few 
other cases the official name is indexed with cross-reference to the 
form actually used. 

I am happy to express my thanks to numerous friends. Professor 
S. H. Beaver, who is General Editor of these Geographies for Advanced 
Study and who first suggested that [ should undertake this task, has 
given freely of his help at all stages, and I owe more than I 
can readily say to his exceptional critical ability. My colleagues in 
the Department of Geography at Southampton have throughout 
contributed suggestions and advice. During the course of the work 
much assistance and hospitality has been received in the four countries 
from Gove mm eat departments (notably the statistical offices listed 
on p, 6$9), communal authorities, industrial firms and private 
individuals too numerous to list ■ to them 1 collectively convey my 
sincere thanks. 

The heavy labour of typing the manuscript was carried out by 
Miss D. M. Cross, Miss H. Trammer and Miss B P Wotton of the 
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sialT of the University of Southampton, The maps and diagrams 
were drawn with infinite care and patience by Mr. A, Carson Clark, 
cartographer in the Department of Geography at Southampton. 
The aerial photographs used as half-tone illustrations were obtained 
through the courtesy of Miss M. D. Roberts, Assistant Librarian of 
the va&t Aerafttms collection, and Mr. R. H- Austin of Sabena 
Belgian World Air Unes. 

F. I M. 

Southampton* 

December 1957 

F have taken the opportunity of a reprint to revise statistics in 
the teju so far as is possible. 

F. J ML 

Southampton, 

mi 
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Chapter 3 

INTRODUCTION 

Western Europe is rich in regional names which can be used by the 
geographer to facilitate his analysis and description of unit-areas 
with a marked individuality. Many of these were former adminis¬ 
trative units. In Belgium names such as Brabant Hesbaye and 
Fimdre (Vtaanderen in Flemish) have been used for centuries some, 
such as Brabant, survive as the names of present-day provinces, 
others, like Hesbaye, no longer have this administrative significance 
but are still used to refer to specific parts of the country. In the 
Netherlands the names Friesland, Groningen and Limburg have been 
in use for centuries, and still denote present-day provinces. 

It is in France that these wider regional names survive in such 
numbers, shorn of any administrative significance. About forty 
feudal units retained their identity as ' gouvernements' under the 
ancien regime until the outbreak of the French Revolution (Fig, [\ 
when they were swept away and replaced by eighty-three highly 
centralised d&pertemenfs, since increased in number to ninety. Many 
oT these provincial names are still in common usage ; two examples 
will illustrate this point. Provence is derived from the name 
Provincio* a Roman state with its capital at Aix. Even when the 
province was annexed to the French kingdom towards the end of 
the fifteenth century, it retained much administrative autonomy* 
together with its own language and legal system. But in 1791 the 
gouverncment was split up into the depariemcnfs of Bouches-du- 
Rhdne T Basses-AIpes and Var. Though Provence administratively 
vanished, the name now affords a convenient term of reference to 
the Mediterranean littoral between the Rhone and the High Alps. 
Languedoc affords a second example, a name derived from a thir¬ 
teenth-century linguistic term, the hngue d H oc of southern France, 
contrasting with the longue d'olf of the centre and north of the 
country. The name was later applied in a more limited sense to one 
of the ancient provinces and is now used to refer to the Mediter¬ 
ranean coastlands between the rivers Rhone and Audc, extending 
inland to the scarp of the revenues, that is, the ddpmtements of 
Ardeche, Card and Herault. 1 

Within these larger divisions may be demarcated a considerable 
number of more detailed units known as pays. These are of great 
diversity and their names are of varied origin. Some are derived 

1 Tills more limited district is strictly known as tsce pj>. 426-^, 

R,G.W h E* — B I 
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Trom feudal administrative units or families (Valois, Vex in}, others 
from prominent physical features (Pays des Buttes, G&tittais] Cham¬ 
pagne humide), from a near-by urban focus {Bordelais, Soissonnais, 
Laotmais), or from types of land-use {Landes, Boischaut, Segalas, 
Pays noir). The origin of many is lost in antiquity, while others have 
been coined in quite recent limes. Most are, however, based on 
distinctive and characteristic features of geology, relief and land-use 
which distinguish them from their neighbours, and Tor that reason 
the regional geographer can make good use of them. 



Fig, I,—The Ancient Provinces of France, 

$ indicates the Saarland, which was incorporated into Western Germany on 
January 1st, 19JT; L (he Grand Duchy of Luxembourg ; and N the Netherlands 

Based orI (j) W, R. Shepherd. Hiitorket Attai (1930), p. I4fc- and fill R 1 Puni^ 
Hisioriciii Alklt o/ Mwftrn Europe (|y02). place 5H r * - L. rook. 

It was as long ago as1746 that the Abbd Guettard published a map 
or tiie zones conccnmques of the Paris Basin, a revised edition of 
which, with accompanying 'texte descriptif' contributed by Monnet 
appeared in 1780. This stressed that the surface of the earth * 
pototformd* d'm melange con/us de matiercs, mats que ues 
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matter** y sent distinguees les tines des aurres et y observed tel ordre , 
que pendant une certaine etenduc de pays, on trouve que retie ou telle 
maricre en forme le fond, . . . De la nait tiaturellcment la division des 
terrains que nous distittguons sous les turns, par exetnple, de pays d 
crate, el de pays a coquiiles, etc , ,, 1 There were several other early 
attempts to discuss and to demarcate the regional units of various 
parts of France.* It was P. Vidal de la Blache, one of the greatest of 
French geographers, who developed the concept of regional studies 
to become one of the most funda mental aspects of modern geography. 
In 1888 he wrote an article entitled *Des divisions fondamentales du 
sol franca is V which in the words of Gallois was *, , , destine aux 
tnaitrescharges de i'enseignement de lageographic in 1503 appeared 
Vidal de la Blache's great work. Tableau de la Geographic de la France, 
forming the first volume of the monumental Histoire de France 
illustree. After an introductory survey of the ' Personnaitte geo - 
graphique de la France', he went on to a detailed description of each 
of the main regions. This work stimulated, on the one hand, detailed 
monographs which dealt with individual unit-areas; early examples 
include iri Picardie, by A. Demangeon (1905), and La Basse-Bretagne, 
by C. Vail aux (1907), Gallois himself produced In 1908 a detailed 
'Etude sur la Region Parisietme' (op. tit.}, in the form of a systematic 
description of Beauce, Hurcpoix, Gdtinais, Puisayc and the rest. On 
the other hand, several general ‘regional geographies of France' 
appeared, more or less based on Vidal de la Blache. In 1909, for 
example, Joseph F£vre and Henri Hauser published an attractive 
geography of France entitled Regions er pays de France, in which 
under twelve main divisions many hundred of pays were described. 
They say as introduction: 'Le point de depart d une division natureltc 
de la France est dans fa distinction des "pays", dottl les nornsjamiUerS 
aux habitants, out victorieusement persist!* a cStd des denominations 
administrative! anciennes ou rdeentes’ (pp. 6-7), 

Rarely do th c pays conform to any administrative unit, which 
does make it difficult to obtain relevant statistical information. In 
1943 the Service National des Statistiqucs inaugurated an official 
enquiry ♦ . pour objet la determination d'ensembles territariattx 
homogenes, regions, contries ou pays nature/s, susceptible*, pour 
i'dtudc et ia presentation statistique, de rempheer le cadre adminis- 
tratif traditionnei ou tout au moms de se juxtaposer a tui ". After 
the war the newly formed Instittn National de fa Statistique et des 
Etudes Economiques set up a Commission Cent rale, including several 


J Quoted by L. Gallois, Reg runs nntureUtS et norm de put's: etude fur la 
Region Parr sir one (1908), pj>, fi-9. 

• These are conveniently summarised by L, Gallois, op. tit., chapter 1 ipo. 
8-34), ’La Motion de region naturelle'. 

■ Bulletin litterairt (1888-9), vol. ii. pp. 1-7, and 49-57. 
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distinguished French geographers, among them t£. dq Martonne. 
They produced in 1948 an impressive volume entitled Regions Gdogra- 
phiquex de fa France, with a detailed folding-map classifying no less 
than 520 unit-areas grouped into four orders of magnitude. Hach is 
prtxiscly defined in terms ol its constituent tleparietvcnts, cantons or 
communes, and its area and population are given. Thus although 
the basis of division is the pays, the exact boundaries provide a basis 
for statistical plotting. 

While France is exceptional in the number of these /wy.r»namcs, 
the result of her physical diversity, Belgian regional geographers 
have not been backward in ihetr utilisation or such units. In 1913 
M. Leriche 1 defined the natural regions of the countrv, and in 
1927 P. L. Michottc discussed the basis of regions gdographiqucs* 
A* Dcmangcon, in the second volume (1927) of the Geographic ttni- 
versel/e, ' Belgique-Pays Bas-Luxembourg’, delineated such regions 
as 'Lc pays Lorratn’, 'Le pays industries, ‘Lex pays du Rhitt ct de la 
Meuse'. J. Halkin, in his attractive Atlas classique (1934), divided 
Belgium into a number of distinct unit-regions, indicated on Fig. 2, 
Again, in 1940 Mile M. A. Lcfcvre produced a map, with accom¬ 
panying text,defining the geographical regions.® Many studies have 
also been written of individual regions. 1 A notable contribution was 
by R, Blanchard, who produced in 1906 a masterly study of Flanders, 4 
which cut across frontiers and dealt with the French. Belgian and 
Dutch portions as a homogeneous whole. 

Belgium is administratively divided into nine provinces, fortv*one 
arrondissemetm, 211 cantons and a large number of communes, 
officially used as the basis oi most statistical returns on various 
scales, ft is significant, however, that the institut National de Statis- 
iique distinguishes and utilises tea regionsclimatologiqttes and fourteen 
rttgtons agticoles* The latter is the basis of their triennial publication 
La Sialisttqm agricole and is shown on a * Carte formic des regions 
agrieo/es ' published in 1951 ; regions include, for example. Polders 
et Dunes, 'Rigiott iimoncuse' and *Haute Ardeme'. Statistics 


' 4 "°“ - ** 

* *• M -. * Dumon[ L - d ; Smet, Bibiiographie geographic de la Betgia W 
(,9 * K ^STlT^ ° f ' 450 5*** W " h a lar « e SEr%f entries,***** 
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he produced twenty-seven sub-regions within ten main regions, 
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of agricultural distributions and production arc tabulated for each 
unit. 

In the Netherlands, despite its less varied landscape pqj?s-hbi mes 
arc to be found. The Betuwe or 'good-land’ of the clay-floored 



Fig. 2,‘ —The Rkieuns of Beluh.m, 

The abbreviations arc m follow: A. Antwerp district; B, Brussels district; 
G t Gent district ; V, Verviers district The area denoted a$ Region Afixtc' 
comprises a number of small districts—in the west 'Petit ftrab<mt\ in the centre 
(he b Campine hrahan^mme\ and in the cast the 1 HagHmut \ 

Based on J- HiilJtih, Allas ctassiqur (1934). plate IS. 


flood-plain between the Maas and the Lek contrasts with the sandy 
heath land of the Veluwe or ‘ bad-land'. The Bon Buys {Guthmei) of 
the scarplands of southern Luxembourg differ markedly from the 
Oeslbtg (the Ardennes plateau) of the north, 1 
In the regional analyses which follow, reference is made to many 
hundreds of pays in western Europe. 

The physical elements of western Europe must form the basis of 
1 G. Bacckcrocrt, Ousting rr Gmknd < 1 941}. 
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any logical pattern of regional division, and at first glance three main 
categories of relief regions can be distinguished (Fig. 3), The ancient 
uplands include Armorica, the Central Massif, the Vosges and the 
Ardennes, The younger fold-ranges of the Jura and the French 
Alps he In [he south-east along the Swiss and kalian frontiers, and 
the Pyrenees border Spain, The residual lowlands-—coastal plains,, 
basins and valleys, border the North Sea and the English Channel on 
the north* the Bay of Biscay on the west, and the Mediterranean Sea 
on the south, and form re-entrants within the uplands. 

llie Uplands.—The ancient uplands have experienced through long 
periods of geological time a co triple* scries of geo morphological 
vicissitudes: alternations of folding* peneplanatiou, ett bloc uplift 
and renewed denudation. Widespread earth-movements of Carbo- 
Permian times were responsible for their basic structures. The 
Palaeozoic and c^en older rocks were folded to form a series of vast 
ranges across central Europe, sometimes given the general name of 
Afr&ides* which once extended from south-western Ireland to southern 
R ussia. The trends of folding in the west are referred to as Armorican, 
after the Breton name Ar-M&r, ‘the country of the sea’; the struc¬ 
tural lines run at first from west to cast T gradually changing in central 
France until their direction is almost from north-west to south-east. 
Further east the trend is south-west to north-east ( Vari$can) y as in the 
Ardennes and Vosges. A most complex structural 'apex' occurred 
in the south of the Central Massif of France where these fold-systems 
met. The name Hercvnimi is sometimes applied collectively to ail 
these Carbo-Permian fold-systems. 

They were slowly reduced to peneplains by a lengthy period of 
denudation in Permian and Triassic times, to be covered during the 
prolonged Secondary and Tertiary marine transgressions by lime¬ 
stones, sandstones and clays. Renewed denudation, followed by 
tn masse movements, produced a scries of upland blocks project¬ 
ing from the surrounding sedimentary plains. During the Alpine 
orogeny of mid-Tertiary times* these uplands formed stable bastions 
against the fold-movements from the south, and in fact helped as 
‘outer horsis p to determine the alignment of the newer mountain 
ranges. In addition* the blocks suffered at that time renewed en 
masse movement w ith liking and considerable faulti ng: in some areas 
volcanic activity was associated with the disturbances. Since then 
denudation has modified the surface features still further. Thus they 
each comprise a massif of Pre-Cambrian and Palaeozoic rocks— 
slate, schist, sandstone, quartzite, limestone, together with intrusive 
masses of granite and wiih some superficial products of volcanic 
activity. Smaller areas of newer rocks are preserved in basins and 
depressions within the uplands or on their margins. 
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In the nonh-west is Armorica t a triangular peninsula projecting 
into the Atlantic Ocean. Its geological definition appears clearly on 
Fig. 103, but. it must be admitted, in respect of Us eastern boundary 
more clearly on this map tlian otUhe ground. AI though geological ly 



Fjo, y— The Major Regions or Western Europe, 

The ‘upland' and *mourtiain' regions an; distinguished hy a slipple- 


therc is such a profound change from the ancient rocks of Armorica 
to the limestones of the lowlands of northern France, there is no 
corresponding change in landscape and land-use i the characteristic 
bocage of small fields of pasture interspersed with hedgerows, copses 
and orchards extends welt to the east. In this case it is necessary to 
be arbitrary, and to define a boundary which simply follows the 
geological division. 

The Ce/iiral \fassif of France is enclosed by the thousand-foot 
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contour and occupies roughly a sixth of the area of the country. Jt 
stands prominently above the surrounding lowlands, with a markedly 
sleep drop along its uprilled eastern and south-eastern margins to 
the trough of the Saone-Rhone valley and the Mediterranean coast- 
lands. 

The Vosges rise along the western side of the rift-valley of the 
Rhine. The western boundary Is difficult to define, since the upland 
mass slopes gradually into the scarp-lands of Lorraine; one can. 
choose the tine of the low Muschelkalk hills which form the eastern 
boundary of the Keuper and Lias Clays of Lorraine, 

Finally, the Ardennes form die western section oT a group of 
uplands lying across the basin of the Rhine, known collectively as 
4 the Middle Rhine Highlands 4 . The Ardennes are situated for the 
most part in south-eastern Belgium, ah hough a small portion 
extends into France as far west as Hirson, and they also comprise the 
northern third of the Grand Duchy of Luxembourg. 

These Hercynian uplands may be regarded as the structural nuclei 
of western Europe, and form four major regions which are described 
in Chapters 17 to 20, 

The Fold Ranges,—The mountainous region of south-eastern France, 
between Lake Geneva and the Mediterranean Sea, forms part of the 
Told-system of the Alps. The frontiers of France, Switzerland and 
Italy meet in fact at a pinnacle on die summit-ridge of Mont Ddent, 
in the north-east of the Mont Blanc massif (Fig. 136). From here the 
Fra neo-Italian frontier runs southward along the main watershed 
between the tributaries of the Rh&nc and of the Po, leaving many 
lofty mountain groups within France. 

The Alps are primarily the result of mid-Tertiary earth-movements 
which upiblded vast thicknesses of Secondary and Tertiary sediments, 
accumulated in the geosyncline between the Hercynian foreland of 
Europe and the plateau-continent of Africa. The direction, nature 
and degree of this folding depended both on the compressive forces 
affecting the gcosyndine and the position of the rigid horsis of the 
Hercynian continent. The outer margins of this folded zone were 
affected only superficially, and are now represented by the sweeping 
curve of the limestone Fore-Alps which lie between the Rhone 
valley and the main High Alps further east. They are also repre¬ 
sented by the hill-ranges of the Jura . extending in an are for 150 
miles from the southern end of the Rhine rift-valley to the Rhone 
valley east of Lyons. The frontier between France and Switzerland 
crosses these uplands obliquely from Basel to Geneva, leaving the 
south-western Jura in France. 

A third system of fold-mountains comprises the Pyrenees 1 the 
crest-line of which for the most part demarcates the Fra neo-Spanish 
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frontier. These complex mountains, rising abruptly above the Basin 
of Aquitaine, form a comparatively narrow series of ranges, and 
though not as lofty as the highest Alpine peaks, they are remarkably 
continuous and afford few well-defined passes. Structurally they 
owe iheir origin mainly to the Tertiary orogeny, but the particular 
fold-movements occurred rather earlier than those of mid-Tertiary 
times which were mainly responsible for the Alpine ranges. 

The I a Vi lands,—The basins, coastal plains and valleys which com¬ 
prise the lowland areas of western Europe are more easily defined 
after these seven upland and mountain regions have been demarcated. 
It is possible to describe them in terms of the major river basins 
(Fig. 4). The main continental water-parting runs north-eastward 
from the eastern Pyrenees, along the south-eastern edge of the 
Central Massif to the Plateau de Langres, and so to the ‘Belfort 
Gate" and the Rhine at Basel. To the south and east of this line 
most of the drainage finds its way through the Sa6ne-Rh6ne system 
to the Mediterranean, To the west and north are the basins of the 
Garonne, Loire, Seine, Scheldt {Schelde^ Esamr% Meuse (Maas) and 
Rhine {Rhin, Rheifh Rijn)* 

It is not, however, really practicable to describe each of these river 
basins as individual units. This is partly because they come into 
such dose juxtaposition and their watersheds interlock in a most 
complex manner, partly because their basins naturally include areas 
of the uplands already defined. It is more convenient to distinguish 
seven separate lowland areas; though differing in scale from the 
extensive lowlands of northern France to the restricted Plain of 
Alsace, each has an undoubted individuality. 

In the north, occupying the Netherlands, two-thirds of Belgium, 
and part of the extreme north of France* are the North Sea Lowlands, 
bounded on the south by the chalk ridge of Artois, and on the 
south-east by the line of the Sombre Meuse valley. Then to (he 
$outh lie the extensive Lmlmtds of Northern France y a structural 
depression enclosed by the Ardennes, the Central Massif and 
Armorica, and filled with varied sedimentary rocks. The heart, the 
focus of these lowlands, as indeed of France itself, is Paris, and the 
term Paris Basin is commonly applied. The major problem is where 
to draw' 1 the boundaries on the west with Armorica (where a$ has 
been show n it is necessary to be arbitrary) and on the east. Here the 
lowlands merge into the Searptends and Vales of Lorraine, another 
region with an undoubted individuality, not limited to France but 
continued northward into the Bon Pays of Luxembourg and the 
Cotes Lorraines of south-eastern Belgium. The compromise effected 
in drawing the boundary utilises the watershed between the Meuse, 
which has cut a long south-north furrow through the edge of the 
u 2 





Hi 


THE LOWLANDS 


Cora Ilian escarpment, and the almost parallel Aire, the most westerly 
of the Seine’s family of rivers. 

There is a broad gap, the 'sill' (seuif) of Poitou, between Armorica 
and the Central Massif, through which the lowlands or northern 
France arc continuous with those of Aquitaine. The last is an 
undulating triangular lowland, about one-seventh of the area of 



Fig- 4.—The Major Drainage Basins of Western Europe. 


France, occupied by a fan of rivers flowing from both the Central 
Massif and the Pyrenees, and foeusing on the Gironde estuary. 

The coastal plain of southern France, between the uplands arid the 
Mediterranean Sea. is sometimes known as the Midi. From the 
point ol view of structure and fuliel it exhibits great diversity, but on 
to this the dimate has imposed a unifying stamp reflected both in the 
landscape and the way of lire. To the north the Midi is continued by 
the RMne-SaSne Valley 'k couloir entre les momagnes', forming a 
lowland re-entrant far into central France. Indeed, another low 
'gateway’, the 'Pone de Bourgogne 1 or ‘ Trunk de Bei/ott\ leads 
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from the upper Saone valley into I he Rhineland. The valley of the 
Rhine from Basel to Mainz consists of a rift-valley bordered by the 
Vosges and the Black Forest. The Flam of Ahace> varying in width 
from ten to twenty-five miles, lies on the western side of the great 
river which for about ninety miles forms the international frontier. 

In this way, then, fourteen major physical regions, each with a 
marked individuality, have been defined (Fig. 3}* and are used as a 
basis for presenting a systematic survey of the regional geography of 
France and the Benelux countries. 
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Chapter 2 

THE NORTH SEA LOWLANDS: 
GENERAL FEATURES 

For long periods or geological lime ihe North Sea and its margins 
have been an area of depression and of resultant sedimentation. 1 
The structural boundary of this depression on the south is formed 
by the Palaeozoic rocks of the ‘ massif of Brabant’, separating it from 
the syncline of the Paris Basin further south (Fig. 5). The 'lloor' of 
the depression is essentially the surface of the peneplain of Hercynian 
Europe, including borsl-like masses which contain coal-bearing 
rocks al various, though considerable, depths. The filling-in of 
this depression by sedimentation has proceeded since Permian times. 
The many deep borings put down by the Dutch and Belgian geo¬ 
logical survey departments have reached Permian and Lower 
Carboniferous rocks in the south-east of the Netherlands and in 
north-east Belgium, although further north these lie at vast depLhs 
as yet unproven.- Triassic and Jurassic rocks have been found at 
depth beneath the surface of the Kempcnland and parts of the 
southern Netherlands, but they do not occur on the surface, us they 
do on the outer margins of the Paris Basin. 

In Upper Cretaceous times a widespread marine transgression 
spread far beyond the North Sea depression, during which an exten¬ 
sive cover of chalk rocks w as laid down. The Chalk now appears 
on the surface in the Paris Basin, and it is seen also in the neighbour¬ 
hood of Mons, further east in the Hesbaye and Herve regions near 
Liege, and in South Limburg. Elsewhere it has either been removed 
by subsequent denudation before any Tertiary rocks were deposited, 
as over much of the plateau of Brabant, or it is deeply masked by 
newer deposits, thus the anticlinal chalk ridge of Artois dips 
beneath the Tertiary rocks of the Flanders Plain in Belgium, and 
in the Kempcnland and South Limburg colliery shafts pass through 

1 For a full account, set A. J. Punnefcock (editor). Geological History of the 
Netherlands ( 1956 ]. 

» Much detailed information has also been obtained from bonnes put down 
by the tftdnimdsc AartMU Maatitkeppii, an oil company in which the Royal 
Dutch Shell and Esso groups have equal participation. 



14 


THE LOWLANDS 


Chalk and other Cretaceous rocks at considerable depths on their 
way down to workable Coal Measures. 

In early Tertiary times a further widespread marine transgression 
covered the Netherlands, most of Belgium and the Paris Basin. The 
resultant deposits are to be found over much of the surface of central 
Belgium. Those of Eocene age include the Flanders Clay on the 
Flemish plain and the sands of Brabant and Hesbave. Oligoeene 
sands and clays form a narrow interrupted bell along the southern 
border of the Kempenland, and occur more extensively to the east in 
Limburg. These older Tertiary rocks in the Netherlands are deeply 
buried beneath younger deposits. 

fn late Tertiary times (Miocene and Pliocene) occurred the last of 



Fig. 5.— Diagrammatic Ri;frisentattqn of the Structural 

Hoi. NO ARIFS OF THE NORTH SEA BASIN. 


flaaett sn J, H. F. Umbgrave, Symphony of tht Earth p . 45 , 


(he major transgressions, and the sea again extended southwards 
over much of what is now Belgium and even into northern France 
Vast amounts of coarse sandy sediment were laid down in the North 
Sea basin. The extent and depth of this late Tertiary transgression 
scent to have fluctuated, for occasional beds of brown coal among 
the sands and clays indicate temporary conditions of lowland swamn 
tn which vegetation flourished. * 
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Towards the end of Pliocene times began the steady shift north¬ 
wards of the coastline* as the seas receded. This was mainly the 
result of a widespread tilting movement ; it seems that areas to the 
south of a line indicated approximately by the present Be Ego-Dutch 
frontier were slowly uplifted* with the result that surviving patches of 
Lower Pliocene rocks now lie in southern Belgium and northern 
France at a height of approximately 500 feet. To the north of this 
line, conversely, the tilling movement w r as downward, so that the 
Lower Pliocene strata arc found progrc$$Lvdy deeper; at Utrecht 
borings have located them at I p 200 feet bdow sea-level. 1 

There was a marked difference between the subsequent develop¬ 
ment of the physical features of the North Sea lowlands to the south 
of this line of lilting and those to ihc north. The Former areas 
comprise the Plain of Flanders and Ehe "low plateaus* of central 
Belgium, the latter include the composite Scheldl-Meusc-Rhine 
* della". Furthermore, the former lay well to the south of the 
maximum extension of the continental Quaternary ice-sheets, while 
much of the northern area was either directly or marginally affected 
by these glaciations. 

THE SOUTHERN LOWLANDS 

This section of the North Sea lowlands for the most part con¬ 
sists of the basin of the Scheldt, together with the narrow valley 
of the Meuse from where it leaves the "coal-furrow^ of southern 
Belgium to where it opens out into its composite flood-plain with 
the Rhine. 

The various rivers which comprise the Scheldt system flow more 
or less parallel across the Flanders Plain and central Belgium, The 
greater part of each of their courses trends from south-west to 
north-east, that is, approximately parallel to the North Sea coast. 
This river system developed, during the gradual emergence of the 
Pliocene sea-floor* as a series of initially independent consequents. 
Many of the basic features of the Flanders Plain and the low plateaus 
of central Belgium were formed as the result of active erosion by these 
rivers in Quaternary times ; the valleys of today are far too extensive 
to have been eroded by rivers of their present size. This enhanced 
down-cutting was due partly to the increase in volume as a result of 
snow-melt on the uplands to the south, partly to various changes in 
base-1 cvel. The denudation almost completely removed ihc newer 
Tertiary deposits over the whole of Belgium, except for the Kempen- 
Jand in the north-cast and the isolated cappings on the hills in 
Flanders, Brabant and even as far south as Artois in France. These 

1 A map with ccmiours showing ihc depth of the base or the Fldslcteenc 
icxcccdinp 600 metres in Noord-HcMantli is given in A. J- Pannekoek* op. cft. f 
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hills rise from (he gently swelling interfluves between the wide 
shallow valley-troughs. This denudation therefore exposed the 
older Tertiary rooks such as the Flanders Clay and the sandstones 
oi lira bant and Hesbaye. In central Belgium river erosion went 
even Further and cut completely through the Tertiary deposits to 
expose ancient Cambrian and Silurian rocks in some of the valleys. 

Jn immediate post-glacial times extensive sedimentation was 
effected by the heavily laden rivers, so that the floors or their valleys 
are thickly covered with alluvium, in places to a depth of over a 
hundred feet. Across these deposits the rivers meandered in flood- 
plains as much as four to five miles in width, towards the still 
fluctuating coastline. The rivers' courses, like the coastline, have 
now been artificially stabilised, but abandoned meanders can still be 
traced among the maze of drainage channels. These valleys, then, 
together with their gentle interfluves and occasional higher relics! 
comprise the main physical features of Flanders and the tow plateaus 
of central Belgium, 

Apart from some interesting changes due to river-capture, par¬ 
ticularly in French Flanders (see p. 141), there is a further import¬ 
ant element in the Scheldt drainage pattern. The middle Scheldt 
(that is, the section below the Lys confluence at Gent), the Durme 
and the Rupel together form a continuous west-east line, lyine 
broadly at right-angles to the north-easterly direction of the Lys and 
the upper Scheldt. This line is contin ucd by the lower courses of the 

Dyle and the Demer, but while the middle Scheldt and Durnte flow 
towards the east, the Demer, Dyle and Rupel flow to the west, with 
[he result that both trends focus on the lower Scheldt and its estuary 
The westwards-flowing Demer has eroded a distinct ‘furrow’ between 
the southern edge of the Kcmpen plateau and (he general northward 
slope of (he low plateaus of central Belgium, This furrow. therefore 
(a ps (he conscq ue n t s flow!ng nonhwards fro m the pi atea us of Braba n t 
and Hesbaye—the Scnne, Dyle, Gecte and upper Demer. and so 
leads their waters to the Rupel and hence to the Scheldt estuary. 

Tite only other major Scheldt tributary is the Nethe, which, by 
means or its two main headstreams, the Groote- and Kleine-Nethe 
drains the gentle western slope of the Kern pen plateau of north¬ 
eastern Belgium This plateau forms a broad and indeterminate 
watershed between [hesc headstreams of the Nethe and a few ri >ht- 
bank confluents of the Demer, and those flowing north to the lower 
Meuse. The Nethe is wholly regularised in its lower course (it is 
actually siphoned under the Albert Canal), and finally joins the 
Rupel near the Sennr-Dyle confluence. 

Thus the drainage of virtually all Belgium to the north and west 
of (he line of the Meuse makes its way to a single outlet The only 
exceptions to this hydrographic unity arc the Uzer ( Yser) and the 
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Aa> each of which breaks through to the North Sea after following 
ihe usual south-west to north-cast trend in its upper course. 

The present Meuse below Liege flows northwards in a quite 
deeply incised valley. Though it now receives few tributaries from 
the west, its past changes of course have profoundly affected the 
physical landscape or north-eastern Belgium and adjacent parts of 
the Netherlands. It is probable that the river once flowed eastwards 
beyond the position of Liege to the proto-Rhine: then it was 
diverted westwards over the Kempenkind* and later still it developed 
its present northern course, succeeded lower down near Mook by a 
great bend westwards. These various changes of the Meuse have 
not been confined merely to the actual course of the river but have 
also involved alterations in base-level. At times* notably when the 
melting of the ice-sheets at the close of the Quaternary glaciation 
returned water to the seas and therefore produced a higher base- 
level, the response of the river to its resultant gentler gradient was 
extensive deposition because of the reduction of its load-carrying 
capacity. At other times* the result both of lower glacial sea-level 
and of the tilting which raised the land south of an axis more or less 
along the Bdgo-Dutch frontier, the gradient of the river and there¬ 
fore its erosive capacity were increased. The result has been the 
formation of a terraced valley* bordered by the Kern pen plateau on 
the west and that of South Limburg on the east. 

The results and inter-relations of the erosionsl and deposition;!] 
processes of the Meuse have been analysed in considerable detail 
by Mile M A Lefevre* 1 who has distinguished between the ■aggrada- 
rionaJ* or 'depositionar flood-plains built up when the river was 
unable to carry its load because of a decrease of gradient* and the 
■degradations!' or "erosional' flood-plains where the surface has 
been progressively lowered by the river as its channel migrated. 
Mile Lefevre applies these principles to the lower Meuse basin and 
distinguishes four 'unites cydiques 1 or "fluvial complexes . Cycle 
IV, the oldest* is represented only by a series of flats at a height of 
about 600 feet above sea-level, traceable in the Condroz and Herve 
regions to the south, in South Limburg, and along a west-east line 
to ihe north of Aachen, Mile Left vie suggests that this level re¬ 
presents the valley of a former course of the Meuse when it flowed 
eastwards to join the Rhine, incised in a still older erosion surface at 
about 725 feet. Tlie Meuse was later diverted northwards* then west¬ 
wards* and Anally again northwards to its present position* producing 
three further fluvial complexes** each of which is represented by a 

1 M. A. Lcftvrt: {i) k Le Cone alluvial tie h Meuse - , in Annate* Jr fo Socirir 
sdentifiqur tie Bruxelles, Stine B. Sciences physiques rf namreltes {192&L voL 
xlviii, nn- 121-38; {iij h La Bsuim-Mcuw: etude dc morphologic fluvLale\ in 
ft. S'. Brig* fir. G\* Memoir* l (1935). 
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degradations! flood-plain (e) upstream and an aggradation,! I Rood- 
plain {r) further downstream (Fig. 32). The aggradational flood- 
ptain of Cycle III is a plateau du c$ne alluvial [I Ur) laid down as the 
Meuse gradually changed its course in a series of slowly moving 
curves, "it forms a horizontal ‘fan* of coarse sand and gravel, with 
its apex just to the north-west of Maastricht at a height of about 340 
feet. It is bounded quite steeply on the cast by the later degradations I 
terraces of the Meuse and on the south-west by the Denier valley, but 
it slopes very gently northward into the Netherlands and westward 
towards the Scheldt estuary. The deposits thin off from thirty to 
fifty feet near the apex, to about fifteen feet near the Dutch frontier. 
Cycle II was responsible for a degradation a I flood-plain which has 
been cut into the edge of the Kcmpen plateau, thus forming a dis¬ 
tinct terrace between Maastricht and Maascik at 130 to 150 feel 
above sea-level. Cycle I represents the modern Hood-plain of the 
Meuse and its tributaries j the degradational plain is the present 
vallev floor in the neighbourhood of Maastricht, and the aggrada¬ 
tion a I plain is represented by the present joint Hood-plain of the 
Meuse-Rhinc and the alluvium-covered floors of the shallow valleys 
draining northwards across the frontier to the Meuse. 

THE NORTHERN LOWLANDS 

During the million-year span of the Pleistocene, the glacial epoch 
produced considerable elfects both or those parts of the North Sea 
lowlands actually covered by the ice-sheets and also on the peri- 
glacial fringes to the south. 1 These lowlands lay on the very margins 
of the maximum advance of the Scandinavian continental ice-sheets. 
This maximum occurred in the third glacial period (known as the 
Hiss or in northern Europe as the Snale), about 150,000 years ago, : 
when the ice-sheet extended just to the south of the Zuider Zee. 
This limit is indicated by a discontinuous series of low sand-hills, 
extending south-eastward as the Utrcchl-Gcldcrland ridge, then 
interrupted by the Rhine valley, and continued to the south-east of 
Nijmegen and into Germany almost to Krcfeld (Fig, 6), It would 
hardly be correct, however, to regard these hills as terminal moraines 
in the accepted sense, although some Dutch geologists 3 go so far 
as to call them 'moraines front ales'. They consist almost entirely 
of masses of sand and gravel, with little clay, and so these areas are 

1 A. Brouwer. ‘ De Glacigene Landschspstypen in T.K, Ned. A.C. (19J0>, vaL 
kvii. pp, 20-32, affords a most useful summary with several maps. 

* Some Dutch geologists have given to the Risi {Soak) glaciation ihc local, 
name of Drenthian, the only glacial phase in which a Scandinavian ke-shccl 
actually covered part of the is'eihef lands. 

* Notahlv P, Teseh. ‘ L'Originc du sous-sol dcs Pays-Ba* 1 , in T.K. Ned, A.G. 
(1938), vol. Jv. p. 548, 
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included in the category of‘sand countiy 1 in the regional divisions 
described below. The ridges may represent a series of kantes, 
deposited along the edge of the ice by subglacial streams. On the 
other hand, they may have been caused by ice-pressure from the 



FjC i The " Mu JV.-UAAS Uh Of [HE SoUIHERN iStTHEHUN&S 

The abbreviations are as follows: G, Gooiland hills; H. [he Hellenhciivel; 
M. the Monifcrland ; Li, the ULLcnput; U, il» Uiretfai ndae; V VcU*we. 

Bss^l on K, Oestmeh. l .L=l Gcnifc du paysa^ lumeT, ^ ^ 6 

val. tv, p. J$2. 


north, thus rucking-up* or ‘bulldozing the glacial drifts and 
possibly also the fluvial sands and gravels deposited m the preceding 
AtindeLRbs interglacial period. It can be clearly seen m several 
sand-quarries that layers of sand and gravel have been folded and 
even ovenhrust in a remarkable way* if on a miniature scale. It 
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this supposition is correct, the name k push-moraine + { h montints do 
pomsde\ or in Dutch ' stumvallen*) is justified. These same sandy 
ridges occur in the Veiuwe, in eastern Gclderland and in Ovcrijssd 
(Fig. 7). All this sandy area, to the south of the Vccbt valley, is 
described by P. Tesch (op. at.) as the * region dcs moraines frontales\ 

To the north of the Vccht valley lies an extensive area in eastern 
Friesland and Groningen which Tesch calls the 'region de la moraine 
infirieure' : this represents, in fact* the ground-moraine of the Riss 
glaciation. Sand, with irregular gravel patches, is still dominant, 
but there arc considerable tracts of boulder-clay. Sometimes two or 
three distinct layers of this boulder-day occur, separated by sands 
and gravels which may well indicate slight fluctuations of this most 
advanced part of the continental icc-shect. Further west, in Noord- 
Holland, the glacial clays occur at greater depths under newer 
deposits. The surface areas of day are shown on Fig. 7. Some 
isolated upstanding masses form the nuclei of W Scringe riant and the 
island of Texel. Boulder-clay also underlies part of the Waddcn 
Zee; it was convenient that it occurred so near the Line of the main 
dyke across the mouth of the Zuider Zee, since this material, dredged 
from the sea-floor and dumped into position, formed a compact 
basis for the dyke (see p. 49). In Friesland some mounds of sand 
and clay arc of a drumlin-like character. 

Occasional erratics arc found, some of which are almost certainly 
or Scandinavian origin. In the province of Groningen and in the 
neighbouring parts of Drcrtlhe some of these erratics have been 
assembled by man in the distant past to form dolmens, the famous 
Hunnebedden' or burial-places, claimed to represent the oldest traces 
of human occupation in the Netherlands. 

The Quaternary glad a Lion was but a temporary interruption to 
the development of the drainage system of the Rhine, By the begin¬ 
ning of the Pleistocene these northern lowlands were dominated by a 
great proto-Rhine, to which the Scheldt. Meuse and Thames were 
confluents. This system formed the outflow for the drainage of 
much of central and western Europe* This proto-Rhine and its 
confluents have built up a vast joint deltaic area, really comprising a 
complex series of contiguous and overlapping deltaic fans. 

During the Pleistocene, sedimentation continued i n the areas out¬ 
side (i,c, south of) the immediate ice-sheet. 1 As (he ice fluctuated;, so 
did the base-level of the rivers, corresponding to the changing sea- 
tevel which resulted from a withdrawal of water when rhe ice advanced 
or a return or water when it regressed. Sonic periods of extensive 
deposition of gravel and coarse sand took place at various times 
when the rivers were heavily charged with detritus. Other periods 

* ti. C. Maarleveld. 'Fluvie-gladak Af^ttirgcn in Middcn-N«lerland\ in 
/.A\ Ned, AM. (IW5), voL txxii, pp, 4S-5tL 
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of renewed erosion occurred during stages of low sea-level n when 
the rivers entrenched their beds deeply into their own deposits to 
form terraces. 

The chronology of these river terraces has been worked out in 



Fig. 7.—Glacial aNU Fluvjo^GlaciaL Deposits IN tHt NtTHfAi^sus, 

The areas of the mormvs tie pMSStiff differ slightly from I hose shown on Fig. 6, 
since they are drawn from different sources, and folerprelations of ihc various 
deposits Likewise differ. 

Bued on AV.irir VverZicfoskoart rmt A r tdertemd, I: 600,000, produced by the Nether* 
lands Geological Surrey 11 L >4T|. 

considerable detail; a brief summary must suffice; 1 The highest 
Rhine terrace, found in Germany below Bonn, but not represented 
L The Maas usrmoes are discussed by i. I. S. Zcnneveld* ' Dc Kwttrtaiit Rivicr- 
tcfiuscu in Middcn-N eder land\ in T.K, JVW^.G. (1955)* voL btsn. pp. 329-43; 
he analyses, dates and name the various ercsional terrace of the Maas, and 
provides a detailed tnap. Sec also A. J- Pannckoek, op. cif ra pp. >'4-3,, for -i 
discussion of the Pleistocene, wilh a full bibliography and a chronological table 
showing I he relalionship of the termed to the glacial phases. 
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in the Netherlands* indicates the position of the river in late Pliocene 
times. This is succeeded by the so-called High* Middle and Lower 
Terraces of Pleistocene age (Fig. 8). The High Terrace es found on 



Fits. 8.— The RivER-TfekHAOBS in the Nethiklakps, 

fiascj on Kirin* Qverzkhtskaart raft Nederland, I : 600,000 h produced by the Nether^ 
landi GeGEagjcal Surrey f 1947 >, 


the surface only in the south of the Netherlands, extending across 
the German frontier between the valleys of the Meuse and its parallel 
northwards-flowing tributary the Niers, and further west along the 
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presen l Belgian frontier* The Middle Terrace forms a much more 
extensive gravel shed between the main distribinaries of the Rhine* 
and covers a large area in Noord-Brabant and Limburg, The Lower 
Terrace occurs very expensively to the east of the IJssel Mecr and 
along the Meuse valley, but it too is masked in ihe west and north 
of the Netherlands by recent superficial deposits. It is most hazard¬ 
ous to attempt to correlate these terraces wish the whole glacial 
cycle, but some authorities tentatively ascribe the Middle Terrace to 
the Riss glacial period and the Lower Terrace to the date of the 
WUrm {H eichsel) glaciation, the ice-sheets of which did not advance 
further south than the Elbe valley. 

In addition to this river deposition, the higher sea-level during 
some inter-glacial phases resulted in ihe deposition of marine sedi¬ 
ments, The most notable inter-glacial transgression is ascribed 
to the period following the Riss glaciation. The resultant marine 
deposits were lirst studied in the embayntent to the south ol the 
IJssel Mecr, known as the Gclderschc VaiEei, drained by the small 
river Eem ; as a result, the name Eznutm has been given to them. 
These deposits, mostly consisting of marine clays and sands, are also 
found in Noord-HoNand, along the coast of Friesland, in the islands 
of Terschelling and Amcland, and in parts of Groningen, It is 
suggested that the position of most of these Eemian deposits, lying 
more or less over the former extent of the Zuider Zee T represents the 
course or the pre-glacial Rhine; the broad lower valley of this proto- 
Rhine later formed the Zuider Zee depression. 

One further important contribution to the superficial deposits of 
the North Sea lowlands was the deposition of a widespread cover of 
a fine-textured material, from which have developed brownish loam- 
soils, To this is given the names loess in Germany and limoti in 
Belgium and France < Fig, 91 It seems that this is an aeolian deposit, 
laid down during dry steppe-hke inter glacial or perhaps immediately 
post-glacial periods" Wind, blowing outwards from high-pressure 
centres established over the ice-sheets to the north* exerted its sorting 
and transporting power on the finer elements among the vast supplies 
of unconsolidated materials deposited by fiuvio-glacial action beyond 
the margins of the continental ice-sheets, 

Limon occurs at all heights in central Belgium and the Pans Basin, 
both on the highest interlluves and plateaus and* though usually 
reworked and redeposited by subsequent river action* on the river 
terraces. Thicknesses of seventy feet have been recorded. As a 
result* the underlying solid geology h whether it be Chalk as in 
Hesbaye Artois and Picardv* or Tertiary sands and days as in 
Brabant and Hainaut. or Tertiary limestones in the central Pans 
Busin, is in places wholly masked- The stamp ol the limon on land¬ 
scape and agricultural economy is so marked that a distinctive zone 
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Feo. 9,—The Desfjubltlon of Ljmos Associated Deposits. 

The French fronlwr is shown, since the distribution of lim&n deposits within 
and without ihts ii taken from ditTercnS sources. 

B*Scd on (i) Attal dr France, shwE ID, ^Depots. «E FormaEjoni Reccncs'; and tijj 
f/uermtlatmle Bodtnkarte ran Europa t \: ^.500,000. sheet VI. 

of /wioM-covercd country can be traced right across Europe from the 
Paris Basin, through central Belgium, and on across Germany (where 
the /dou’covercd region is known as the Bonle) from the Rhine to 
Silesia. 

post-GLACIAL DEVELOPMENTS 

The greater part of the western half of the Netherlands, as well as 
the va I ley-doors of the great rivers and the narrow strip immediately 
behind the Belgian coastline, is now covered with recent deposits, 
laid down since about 20,000 b.c., sometimes to considerable depths! 
The chronology of the post-glacial period has been worked out in 
detail in Scandinavia, and it is possible to attempt a correlation with 
the sequence of events in the Low Countries. 

At the end of the Pleistocene, sea-level seems to have lain at about 
200 feet below its present position, the result of the considerable 
amount of water still contained in the Wurm ice-sheets. The door 
of the present North Sea then formed continuous land between 
Britain and the continental lowlands of today. A gradual marine 
advance took place in the post-Warm period, the so-called * Flan- 
drian Transgression’, which finally formed the English Channel, 
ihe Straits of Dover and the southern basin of the North Sea, From 
archaeological and other evidence, the final breaching of the Straits 
of Dover is ascribed to approximately 5000 B.c., the acknowledged 
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end of the Lower Holocene, At this lime ihe level of the sea Lay 
sixteen lo twenty feet below ihe present, and the coastline ran more 
or less parallel to, but a few miles seaward oL its present position. 
During the last few millennia the story in detail as complex. On the 
one hand there has been the accumulation of sand-dunes and marine 
muds, the deposition of river-silt, and the growth of fen-peat (Fig_ 
IQ). On the oilier hand, there has been a slight but continuous 



Fio. 10 ,—The SURFACE Deposit of the Nethealanhs 
a no Northern Belgium, 

The arms of the various deposits are much simplified, especially or the river 
sands and clays, which form Jong 'ribbons' along all the streams. The icrm 
■ wwT is as used by l he Geological Survey, and includes bolh the town and 
Afrtfrcwr, whether reclaimed or not la* also Fig. I ■ >. The greater part or the 
kttogv wif in the cjsi has now been removed. The dunes include both ihe old 
and the *imw' dunes. 

Based on Kfc/fl* Qrerzichrskaart van JVflSferW. 1 : 60D.CHX> 4 produced by [he Nether¬ 
lands Geological Survey (1947), 
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relative rise of sea-level, which is still in progress at the rate of some 
four to six inches per century, probablv owing to the continued 
sinking of the floor of the North Sea Basin. 

On to the results of these natural processes has been superimposed 
the contribution of reclamation and coastal defence, a fascinating 
story, though repeatedly interrupted by temporary setbacks due to 
storms and river floods; the last of these disasters flooded 400,000 
acres in 1953. Today some two-fifths of Dutch territory and a con¬ 
siderable area of the maritime plain of Flanders would be inundated 
without the protecting coastal defences (Fig, 15). 


Regional Divisions,—It is dear from this brief introduction that 
several regional subdivisions manifest themselves (Fig. II). There 
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is such a distinctive contrast between the embayed coastline of 
islands and estuaries from the Ems to the Wester Schelde (Chapter 
3), and the long straight coast of Maritime Flanders from the Wester 
Schelde to the neighbourhood of Calais (Chapter 4), that these must 
be considered separately, with their hinterlands. The alluvium- 
floored tracts of the Rhine-Mcuse flood-plain form a broad belt 
across the centre of the lowlands (Chapter 5) f and extensive areas of 
sand comprise the most westerly part of the heath lands of the North 
European Plain (Chapter 6), The plain of Interior Flanders (Chapter 
7) is succeeded inland by the low plateaus of central Belgium and of 
tiie extreme south-east of the Netherlands (Chapter 8), 


Chapter 3 

THE COASTAL LANDS OF THE 
NETHERLANDS 


THE DEVELOPMENT OF THE COAST 


The past sequence of events a Electing the coastline of the North Sea 
has been described above jn outline. At the end of the Lower 
Holocene, the coastline of what is now the Netherlands lay more or 
less parallel to but a few miles offshore from its present position, and 
the Straits of Dover had been recently breached. A great offshore bar 
then developed as a result of sand accretion, sweeping in a curve from 
the coast of western Flanders to the Scheldt-Meuse-Rhine delta, 
where the distributaries interrupted its continuity, and continuing 
again along the coast of what is now Zuid- and Noord-Holland. Tilt- 
bar was probably initiated during the change from the ‘Boreal' to the 
‘Atlantic* climatic phase. Us nucleus consisted of sand mixed with 
masses of shelly fragments, forming a basal layer (Fig. 13} on which 
wind-blown sand accumulated to form dunes, usually referred to 
as ‘the old dune-line*. These shelly sands now afford a valuable 
source of lime for agriculture. 

As the dune-lines developed Into an appreciable barrier, the sea 
was finally excluded and mud steadily accumulated in the shallow 
fresh -water lagoons. The s u rfacc 1 eve I gradual ly rose as a resu 11 both 
of this accretion of mud and of the growth or fen-peat. The result¬ 
ant layer, known as the Lower Peat-bed, is interrupted here ami 
there by irregular patches of mud, sand and gravel indicating 
the courses of former streams which wandered vaguely over the 
marshland. A change to a slightly cooler climate seems to have 
inteiruplcd this pent accumulation, but a return to molstcr, milder 
conditions just before the beginning of the historic period caused 
renewed plant growth and the formation of the Upper Peat-bed. 1 
These peat accumulations are known collectively as ‘low fen-peat* 
or laagvectK indicated on Figs. JO, 17. They occur extensively in 
Zuid- and N'oord-H olla nd, in Friesland and in Groninstcn, and in 
places the thickness is as much as sixteen feet. 

During the first millennium a.d. the position of this offshore bar 
gradually changed, the result of erosion in the south and of increased 


‘For a table of the sub-divisions of the Upper Holocene, with the 
or ifte vicgctaUon, j[s dating, and iEs aivhaeologtcal associslions see A 
kock. op. dr*. p. I CMS. 
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accretion in the north. The southern part of the old bar and dune- 
line, extending from near The Hague (Fig 12} to the French coast 
at Sangatte, was completely destroyed, so that the present coastline 
(described in ihe next chapter) now lies three to five miles further 
inland, In the north accretion caused the position of the bur to 
move seawards until it reached a solid mass of boulder-day which 



Fig. 3 2—Thf Coastal Lowlands inthf, Ndighbourhdop of The Hague. 

The initials refer to the following towns; D, Delft; DX Jr De Lier; G, The 
Hagoc (VGrtvefll»a»); H, Hook of Holland mock van Holland); L. Loos- 
rfyini^a; Ma, MaasJand; Mo h Monster; N, NaaJdwijk: P, Focldijk; S, 
Scheveningtn ; T.FL, Ter Hcick; W, Watering 

on the I : 50,000 writs, Gfuhx*Hhr Kauri van NedttiaodtB* sheets TO. 37. 

now forms the 'core* of the island of Texd, and then curved east¬ 
ward through the line of what is now the Frisian Islands, On this 
bar a second series of dunes was built up, which have been closely 
dated by means of archaeological evidence as originating from the 
beginning of the fourth century a.d. 

The two dune-lines can still be iraeed along the coasts of Zuid- 
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and Noord-Holland, the older ones lying four or five miles inland of 
the newer dunes bordering the present beach. This zone forms such 
a valuable coastal defensive barrier, particularly when strengthened 
in various ways, that only a few short lengths of sea-dyke are re¬ 
quired between The Hague and Den Heldcr, although the land to 
the cast is well below N.A.P, 1 ; this is almost the only section of the 
Dutch coast without sea-dykes. The inner dunes now form gently 
undulating terrain known as Geesigronden between the new dune¬ 
line and the polders (Fig. 13). 

Behind this dune-wall, then, lay in Roman times a broad desolate 
plain covered with peat-fens and shallow meres, above mean sea- 
level but liable to inundation by spring tides; these marshes were 
known as the WapeUnge, after an old Frisian word for water. An 
extensive shallow lake, lHc Laaa Fievo, formed the progenitor of 
the Zuider Zee. Some of the Rhine waters (lowed into this lake, 
which drained northwards through a broad channel known as the 
Vlie, to reach the North Sea through a gap in the dune-wall. 
This gap is now represented by the Terschdling Zeegat between the 
islands of Vlidand and Terschdling, and the main shipping channel 
leading between these islands to the port of Harlingen is still known 
as the VIicsiroom. 

During historic limes the sea-lcvcl has risen continuously, and it is 



Fig. 13.—Diagrammatic Section across the Duns, and Polder-Lands 
in Nooito-H olland. 


Ba ,- , < 5J I T «S!V ‘ TE “ Physiographic Regions of the Ncihcflands' in Gta. 
xraphcol Review (I M3), vol. 13, p, fi I. Lcngih of section is 10 Jnilo, ' ° 


evident that but for more than a thousand years of hard and sus¬ 
tained human effort the sea would today cover all Zeeland, the 
western part of Noord-Brabant and most of Zuid-Holland. The 
' The datum used by the Netherlands Tapcgrafische Dietal is the mean tidal- 
cvel at Amsterdam. This was first calculated in 1875. and was known as M.P 
{Amsrerdamseh Peilt, When the new precise levelling of the Netherlands was 

£^'1°, 'l, lhC yKir * 1WJ_36 ’ a revised datum. N.A.p. (Nlttn Am^ntwusch 
reuy f • • j $ us ccL §. 
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peninsula which projects nonhward between the North Sea and the 
Zuider Zee to form the province of Noord-Holland would consist 
merely of a narrow strip of dune-islands (Fig. 14). 

Until approximately the beginning of the fourteenth century the 
sea had a net gain on the land. There arc, it is true, records as early 
as the seventh century of reclamation around the shores of the 
ijcMj Flew, and some large dykes were constructed in Friesland and 
Groningen, A shallow channel across what is now Friesland, the 
Friesche Middelzee l , which drained northwards between the dunes 
of what are now the Islands of Tcrschelling and Ameland, was re¬ 
claimed by 1300. Men had even reclaimed most of the broad 
estuary of the Dollard, into which (lows the Eras (ferns), but here 
enthusiasm outran technical ability, for in 1413 the sluices gave way 
and the waters flowed back, covering thirty villages. By 13U0, there¬ 
fore, notwithstanding some local and often temporary gains, the sea 
had advanced considerably. The new dune-rampart north of Den 
Heldcr was breached in several places (so forming the Frisian 
Islands), and the mud-hats within the dunes were inundated to form 
the Wadderi Zee. This extended southward into the Locus Fie to, 
flooding the low-lying peat-lands around its margins and so Terming 
the Zuider Zee, under which numerous towns and villages vanished. 
The dune-wall south of Petten remained intact, but westerly pro¬ 
jecting gulfs of the Zuider Zee (the Beemster and the Schermcr in 
the north and the 1J in the south) covered alt land below sea-level to 
within two or three miles of the North Sea {Fig, 14). 

Further to the south, what is now the province of Zeeland and 
much of southern Zu id -Holland became an archipelago of more than 
sixty islands separated by tidal channels, into which the Rhinc- 
Meusc-Scheldt distributaries poured their waters. The main islands 
had more or less attained their present outlines by 1300, but many 
subsequent changes in detail have taken piace, partly through the 
southward shift of the major distributaries (see p. 89), and partly by 
the gradual regularisation of shipping channels. 

Other changes occurred in the coastline as a result of storms which 
at intervals breached the dykes and caused vast inundations. Many 
Roods of great magnitude have been recorded, the result of storm- 
surges set up when exceptionally high tides coincided with onshore 
gales; the fourteenth and fifteenth centuries seem to have been 
particularly prone. In 1413 the Dollard was flooded, as mentioned 
above. One of the most disastrous events was the ‘5/. Elisabel/is- 
vfoed' of 1421, which drowned 10,000 people and inundated a vast 
area between Dordrecht and Geertruidenberg, so forming a new arm 

1 The origin and silting-up of the Middelzee is described by H, Halbcrlxma, 
'Enkelc okidhcidkundige aanlckeni eigen over het Middebec’, in T.K. Nnt, A.G, 
(1935). vol. Luti, pp. 93-105. 
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of the sea, [lie Hollandses Diep, and leaving the desolate reed- 
covered liiesbosch (which still exists}. As the techniques of coastal 



Fiq. 14.—Nookd-Hqli^md at rut Ueginmno of rut Foumteejjth Century. 
The abbreviation* are as follows: At, Alltmasr; Am, Amsterdam: Ed Edam- 
41 LnkhijiAn; Ha, Haarlem; His, Hoorn; Me. Modem blik; Mo Monni- 
kendam; X. Peiien; S. Sefaa*en; W. the Wognieer; and Z, Zaandam 

fStttMMer4 M'-auffSoSSKr, £ VSFiZg 

Une.wnmNitrno by J H. L Hoi and H. van VifttaSST™EK*' warn fcifE™?; 


defence improved, really disastrous floods became rarer, but thev 
still occasionally happened; in 1825 much of Friesland was jnun- 
tlalecl, and otner serious floods occurred in 1825, 1877, 1881. 1883, 
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1SS9, 1894, 1906, 1911 anti 1916, 1 Inundations were sometimes 
caused by deliberate breaching for strategic or malicious reasons, as 
in 1944 by the Germans in the island of Walchcren. Bui the floods 
of February 1953 were the worst for at least a century (pp. 36-7). 

Defence against flooding whether by the sea or the rivers, with the 
complementary function of land reclamation and improvement, 
involve the building of sea-dykes and river-dykes behind which basic 
unit-areas, known us polder^ can be reclaimed and maintained. 
The problems of the rivers, their regular] sat Eon and dyking, and 
their polder-lands* are described in Chapter 5, it is necessary now 
u> consider problems of coastal defence and the creation of the sea* 
and lake-polders, with special attention to the greatest polder-scheme 
of all—the partial reclamation of the Zuider Zee. 

THE SEA-DYKES 

Dykes are built to safeguard areas of land which would oi her wise 
be either permanently inundated or temporarily Hooded by excep¬ 
tionally high tides. These, together with the lands liable to river- 
floods, comprise 40 per cent of the total area of the Netherlands 
(Fig. 15), and include the very heart of the country, its chief cities 
aqd ports* and its mosl productive agricultural land. 2 The sea-dyke* 
extend continuously from the Dollard along the coasts of Groningen 
and Friesland to the Zuider Zee. hi some places there is a double 
dyke, occasionally even a treble series ( Fig, 18), consisting of a high 
outer rampart with a crest fifteen feet above N.A.P., made of day 
faced with concrete or basalt blocks* and one or more overgrown 
older dykes a mile or so inland. The several lines indicate progressive 
stages of reclamation. The Frisian Islands are faced with sections of 
dyke to amplify the dune-lines; the whole of the eastern shore of 
Texel, for example, is dyked. From the coast of Friesland the main 
Zuider Zee dam {Fig. 19) cuts for eighteen miles across what was 
once the open sea to the shores of Noord-Holland* so protecting the 
reclaimed polders mid the low-lying lands around the former shores 
or the Zuider Zee. 

From Den fielder to the Hook ofllolland runs a sweeping curve 
of coast* sixty-two miles long, bordered by the new dune-belt with a 

1 J. van Veen, ■GverstromiiiBen Tijdtrc tie negen Stormvtoedca sinds 3 S77\ 
in T. A\ AW. AM. voL brail, pp. I~6; ihis describes, with detailed miJK, 

each or the last nine floods since 1877- 

1 A delightfully written and authoritative account of all the varied aspects of 
Dutch reclamation is provided by Job. van Veen (chief engineer of the Rijkmater- 
jfur), Dn^„ Drain, Reclaim: The An vj a Nation (2nd edition, LMft This 
includes a large number of photograplis, diagrams and maps, A concise summary 
of the endless Dutch struggles againsi “he wa is afTorded by A. G- Maris, De 
Dijkm, Bnt Nafwmk Uiigave UW), a wdMUuslralcd volume of 1SH pp, 

ELG.W.E.—C 
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maximum width near Zandvoort of about three miles. Dykes are 
only necessary in this section round the northern tip of the peninsula 



Fto, 15 .—Areas of the Netherlands uable to Inundation, 

The areas liable to inundation by the sea are shown in black, those by the rivers 
mth o stipple. The two Zuider Zee polders yei id be reclaimed are outlined by 
a peeked hne. The barrage* to be constructed as of ihc Delia pj-r n L m 
iraJitaicd. - 


Based on W. C. Lecuw, The Neiherttimh at 
Fig- 2. wilh revisions. 
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of Noord-Hoi land, where they link up with the Zuider Zee dykes and 
in minor dune-breaks, as near Pet ten where there is a three-mile wall 
the Hondsbossche Zeewering. This section of coast is nevertheless 
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optn to attack from the sea, and constant measures arc necessary to 
check erosion of the dunes. Large numbers of groynes cross the 
beaches to well below low-water mark, usually further fortified by 
sunken mattresses of interwoven willow^boughs (known as kraagstuk 
or zinksttik) to afford some protection against tidal scour and to 
enhanceprotectiveaecretion, Oil some o f lb e sa nd-flats fromi ng the 
dunes, osier-fences arc constructed to form ‘drift-dykes' which help 
to stabilise moving sand. Extensive planting of marram grass 
further restricts sand movement. Some of the narrower dune-belts 
arc faced with stone, and sea-walls and promenades front the many 
holiday resorts. On the whole, this section of the Dutch coast, while 
needing constant care and maintenance, does not normally cause any 
major concern. 

It is the "delta region', with its islands and deep-water channels, 
which affords such critical problems. Approximately 700 miles of 1 
dykes surround the Zeeland islands and border the mainland coast 
on either side of the estuaries. Some of the dykes arc merely low 
earthen banks. Others arc massive structures, such as the West- 
kapelle sea-wall, which protects the south-western corner of Wal- 
clieren island and is exposed to powerful attack by storm-waves. Its 
overall width, including fronting groynes and fascine work, is about 
a hundred yards. 

Difficulties arise from the fact that the June! in the centre of these 
islands and behind the mainland dykes is frequently appreciably 
lower than the bcach T the result of drainage and compaction of the 
terrain. Another problem in the delta region is tidal scour, which 
removes material from the foreshore and so undercuts the dykes, 
causing them to slump forward. This is particularly liable where the 
banks are built on day resting upon sand, though groynes and fascine 
work help to combat this danger. While the upkeep of much of the 
defensive work is the responsibility of each commune, the problem 
became so acute that the administrators of certain polders in 
Zeeland were empowered in 1S7G to receive assistance from the 
State and the province; these are officially known as calamiteus 
polders, 

A further problem in the delta region is the progressive sahnisation 
of water in the river estuaries and creeks. As the shipping channels 
arc deepened, the influx of salt water increases, especially when the 
river discharges arc Low, so that sail water goes far inland, thus 
harming the pastures. 

It has long been clear (hat there were two possible methods of 
coping with the ever-present threat m the delta region. One was to 
strengthen and raise every dyke by about six feet, a tremendous 
undertaking, The other was to build massive dykes across the 
estuary entrances, except for certain shipping channel^ and so 
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exclude the tidal seas. This would form fresh water basins, incident¬ 
ally of great help to agriculture, both for the pastures and the market- 
gardens. One contribution towards this end was completed in July 
1950, when the Bridlsche (Bridle) Maas was dosed off from the sea. 1 
One dam was built at the mouth near Oostvoorne, a second where 
the esluarv divides from the Meuwe Maas. 

But three years later the floods or February 1953 made it dear 
that an overall Delta Plan 1 was a matter of urgent priority. The 
cause of the disaster of February 1st was a storm-surge which 
raised the water-level of the southern North Sea far above predicted 
heights; this increase was as much as ten feet at Hook of Holland. 
The storms urge was associated with gale-force winds and storm- 
waves of exceptional power during a period of spring tides. Many of 
the dykes were overtopped, and the in rushing water eroded the inner 
slopes and weakened them so that breaches were readily formed 
(Plate IT Others were undermined by frontal wave-attack and so 
slumped bodily forward. There were sixty-seven major breaches 
(Fig. 16}* some of 300 yards 1 width, and many miles of dyke were 
otherwise damaged. The area flooded was officially staled to total 
375,000 acres, while about 47,000 houses were destroyed or damaged 
and 1,800 people lost their lives. 2 The estimated cost of the 'Delta 
Plan', some £200 millions, was seen in its true perspective against a 
loss of over £100 millions as a result of this one event. Serious 
though the disaster was* it might have been much worse, for Dutch 
experts have calculated that even more adverse combinations of 
weather, tides and river-floods are quite possible, which might 
result in flood-levels exceeding the 1953 records by three feet or 
more. 

The Dutch mobilised their resources and skill (Plate II); within 
a month of the disaster only eight breaches remained, and by July 
only four were not yet closed, three on Schouwen-Duiveland and 

1 K. F* Valkcn, 'Re Afdamming van dc BrieLtsche Maas cn haar Con- 
scrutinies*, in TF.S.G. (.1951). voi 42 r pp. 113-18. 

j DcuLLs of ihc disaster are given by The Bank of the Floods (1953), published 
for the benefit of the Netherlands Flood Relief Fund in Amsterdam. See also 
W. E- Boerman, 'The Storm Floods in the Netherlands', in Geography (1953.1, 
vtiL XKXviii, pp. 178-82, and K. C. Edwards, ibid- pp. 182-7, The Netherlands 
Roods: Some farther Aspects and Consequences*. G. W. Hodman, 'The 
1953 Flood in the Netherlands 1 , in G.tf. (1954). VOL xliv. pp. 423-S, gives 
considersble bibliographical detail of the causes and consequences of the floods. 
J. H. G. Sehcpcrs, "Een Stormvloed leister de Zuidwcst-Nederland 1 , in T.K. 
Ned. A+G* (1953K voL Ixx. pp. 126-55. describes the effects of the Floods, with 
tables, maps and aerial photographs. The problems of reconstruction are dis¬ 
cussed by M. W, Healing** *Hcs Hostel en de S&nering van he! Rampgcbied in 
Zuidwesl Nederland \ ibid. (3953} T vol. hx. pp. 273-30$, and by & Herwrijer* 
% Hct agmriseh Herald cn dc HervcrJuvelingcn in het Rampgcbicd', ibid. (1955), 
voL lmii + pp. 297-396. 
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one on Zuid-Revdand, The Iasi gap, at Ouwerkerk, was seated 
before the end of ihe year, when concrete caissons were towed into 
the breaches and sunk in position. 

The flooding and consequent salinisation of so much land was a 
grievous btoWj and moreover 25,000 head of cattle in this pros¬ 
perous dairying region were lost. The experience derived from the 
reclamation of Walcheren + which was under salt water for sixteen 
months after the war of 1940-5, 1 was of immense help and the 



Fig. 16 l —TftE Netherlands Floods. February 1953 
Only ihe major breaches are shown; many hundreds of miles of dykes suffered 
minor breaches or wenr otherwise damaged. 

liased on hL foSding-mui> attached to Tfttf R*ilfle e>/ thr (1933}. published iOl the 

tx’ftL'fic t>]' she NeUicrlands Flood FeSicf Fund, 

recovery programme was carried out with remarkable rapidity. The 
work of desalinbalion and the removal of the vast quantities of sand 
which covered so much ul the farmland was executed by companies 
under Government supervision: the cost was borne by the Stale, 
except for certain improvements to which the proprietors contributed. 
The Government took the opportunity to carry out some redistribu¬ 
tion of land, on a compulsory basis : a number of small sub-marginal 
Tar ms were enlarged or amalgamated* the dispossessed farmers being 

1 An account of the recovery of W&khOTn is pmvided by Joh. van Vccn t 
Dredge, Drain, Reclaim; The Art of a JUfrtav U"J ediUon. 1949). pp. 122 7. 
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settletl on the new lands in the IJssel Mccr polders. Considerable 
drainage improvements were also effected. 

The Delta Plan is indeed a master-scheme to keep the sea out 
of the delta region by means of a scries of dykes of a total length of 
nearly twenty miles, interlinking the islands (Fig. 29). In effect, the 
Haringvliet, the G revel ingen and the Ouster Schelde will be con¬ 
verted into a large non-tidal sheet of fresh water, to be known as the 
Zeeuwsc Meer. The mouths of the Wester Schelde and the Nieuwc 
Waterweg (New Waterway) will not be scaled, since these are the 
shipping approaches to Antwerp and Rotterdam respectively, and 
traffic is too heavy to pass through locks without immense incon¬ 
venience, II tidal waters should build up in the Waterweg, they will 
be diverted through sluices on theOude Maas into the Zeeuwsc Meer 
which will act as a vast temporary reservoir. When the rivers bring 
down much flood water, the excess will be discharged at low tide 
through the sluices in the Haringvliet dyke. The control line dam 
was built (1955-8) across the Hollandsche JJssel to the cast of 
Rotterdam, with large sluices and navigation locks, to protect the 
vital low-lying polders of Zuid-Hoi land and Utrecht from flooding 
from the south-west. * 


P 1 ® wtole scheme will, it is hoped, be completed by 1980, In 
July 1956 preliminary work began in the Haringvliet with the sinking 
of mattresses of fascine work weighted with ballast. Above these 
are being laid an underwater threshold dyke' of shale and basalt 
and on to this will be floated and sunk in position a line of concrete 
caissons. Over the caissons the final dykes and roadways will then 
be built and m this respect the Delta Plan will help to unify the manv 
separated parts of Zetland; it is envisaged that a trunk road {'tie 
Centnile Weg ) w,ll be constructed from Rotterdam southward over 
the islands to the Belgian frontier, utilising the various dams and 
negotiating the Wester Schelde by means of a tunnel * There have 

fishermen* 6 ** 1 a,M * ob i cct *° n s, a mainly from the Zeeland 


Some Dutch engineers look still further ahead and envisage a 


Dcitopton (1955). ™ Toekomt van ha 

•iiltSSaf* Cemr '‘ 1C WCS 3(5 Z “™ ! V-tapd'. in TJLS.G. (1956), 
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similar series of excluding dykes to link the Frisian Islands, and so 
enable the Waddcn Zee to be reclaimed. 1 This will provide the 
Netherlands with a smooth coastline, unbroken but for the care- 
fully protected shipping channels. But this lies far in the future. 

These problems concerning the Indeterminate margin of land and 
sea arc emphasised by the very considerable area that lies between 
the mean high- and low-water marks, not including the reclaimed 
lands. The official land area of the Netherlands Is 12,528 square 
mites, but the total area to the mean low-tide mark is 15,789 square 
miles, 1 

THE POLDERS 

The sea-dykes and the river-dykes provide for the exclusion of 
extraneous water from the areas they protect. The unit of organised 
reclamation behind these main dykes is the polder f which may vary 
in size from a tiny irregular-shaped patch of land reclaimed from a 
small tidal inlet or a piece of fen, to major units such as the Dost 
Polder of the Zuider Zee scheme, of about 133,000 acres. Some 
polders lie well below sea-level, occupying former areas of open sea 
or deep lakes. Pumping is constantly required to remove excess 
water through rainfall and seepage, and so to maintain the water- 
table at a predetermined level. Other polders lie just above N.A.P. 
and arc surrounded by lower dykes or kaderi; from these water cm 
usually be removed through sluices by gravity flow at low tide. Stilt 
others arc well above $ca-levd t but may be subject to Temporary 
winter waterlogging; a system of ditches and channels will usually 
provide adequate natural drainage. 

The low-lying polders reclaimed from the sea or from lakes are 
known generally as droogmakerijen * literally + dry-making". Each 
unit is enclosed by a riiig-dykc T for the centres of lake-polders in 
particular arc considerable lower than their margins, a tendency 
emphasised by compaction resulting upon drainage. Outside the 
ring-dyke is a peripheral canal, known as a ringvoart 9 into which Is 
pumped water from a close rectilinear pattern of drainage channels 
(j/tften) intersecting the polder-floor. Formerly these lake-polders 
were characterised by a ring of windmills which worked the pumps, 
standing on the dykes. In the nineteenth century these were largely 
superseded by steam-pumps, and in this century by diesel engines 
or electric pumps. Most windmills are now r inoperative, but many 
remain as a characteristic feature of the polder landscape. 

1 A map of the Netherlands of the future, after both the Delta Pbn and the 
closing of the Frisian 'xeagatcH* are completed, according to J. Th. Thiijjtit, is. 
given by I. H. G, ScHepers, ep. r/r„ p. 1 50 r 
± As computed by the Sttdktiri£ v&or ElkI? mnmirrzoek {the Soi I 5ur*cy 1 ns titule) 
al Wageningen in 1950, 
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Several interesting major polder-schemes have been successfully 
accomplished. One of the earliest large-scale enterprises was the 
drainage of the Bee raster, a lake to the south-east of Alkmaar. which 
was reclaimed between 1609 and 1612, using a ring-canal and twenty- 
six windmills. Many other deep lakes were drained in Zuid-Holland, 
forming the Zu id pi as Polder in Schieland to the north-west of Rotter¬ 
dam. reclaimed between the years 1828 and 1839, and the Prliis. 
Alexander Polder, which was covered by a lake twenty-one feet deep 
and became finally dry by 1874. The largest scheme, before the 
Zuider Zee plan was started k was the reclamation of the Hanrlemmcr- 
meer 1 which Say in the triangle between Haarlem, Amsterdam and 
Leiden (Fig. 20); it covered 40,000 acres and was nearly twelve feet 
deep. After the extensive floods of 1836 which inundated much 
or Leiden and Amsterdam, citizens of these towns were stimulated 
to action and reclamation began. A ring-dyke was built and then 
steam-pumps began to remove the water, a process completed by 
1852. 

Reclamation from the sea has also produced several major gains, 
apart from the recovery of the smalt tidal creeks and marshes (slikken) 
around the Zeeland islands. In the north of Noord-Holland several 
polders were created front the Zuider Zee long before the present 
scheme. The Zijpc Polder was reclaimed in 1597, and in 1847 an 
extensive gain was made when the Anna Paulowna Polder (Fig, 19) 
was created out of a shallow gulf to the south-east of Den Helder. 
Another accomplish muni was the reclamation of the Klinncn FJ 
(Fig. 14), which as late as 1865 formed a wide arm of salt water 
extending westward from the southern Zuider Zee almost to the 
North Sea coast near Velsen. This had Song been dyked, but it 
virtually cut Holland in two, and perpetually menaced with Hooding 
Amsterdam on its southern shores. It was finally reclaimed by a 
major effort between 1865 and 1876, The North Sea (tf&ord-Zee) 
Canal was constructed from Amsterdam to JJmuidcn (Fig, 22), and 
the II itself was converted Into a scries of polders ranging from eight 
to seventeen feet below N.A,P. The peat-cover was stripped off and 
today the underlying marine clays form fertile farm-land 

Although each polder is reclaimed as a unit, its maintenance must 
be integrated wish that of its neighbours, as well as with the navi¬ 
gable waterways. This requires detailed organisation and vigilant 
administration. The local administrative body is the Waters chap. 

1 A demited study of Mtc EE^rlgmmcrriiecr is given in a monograph by Chr 
van IliikLSiieji „ F. J. Kan we ofid G- A„ Wissink, /.V Haurfvmmenrteet (1955k 
Publicanr Ab. UA nit her Geogrqfixh ItutUnut der Rijk* Utthermeit t* Uirtdir 
ihh dails tLilly with the problems of a polder-community in highly urbanised 
surrounding*. An account of the century of progress vino: the HiiarEemmeirmccff 
was drained * pruned by G. A. Wjssink. ■ B,j bei Ecu*fw* van de Haarlemmer- 
mccr r m T.k r Art/, j 4,G, U955), vol. [xx\\ r pp B 200-IS, 


T HE COAST AI - LINDS OF THE NETHERLANDS 


41 


These organisations consist of representatives elected by land- 
owners within the polder or group of polders concerned. Formerly 
powerful autonomous bodies, their powers have necessarily been 



Peg. 17—' HgOGVEEN' and 'LAagveen' in the Netherlands. 

G. Groningen. Much of the foxtgum has now been removal, especially in 
the norih-easl. Areas in Germany are not shown. 

Based on W. C L«UW, The Netherlands an Fwironmenl f<?r Want Life C W3) F 
Fig. S, 

reduced as the growing complexity of drainage schemes, together 
with the often conflicting needs of navigation, have necessitated 
increasinglv centralised administration, with financial assistance Irom 
C 2 " 
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the Depur tement van Waters mat and the provincial W&terstaat 
authorities. 

The method used in complex drainage areas, notably in Noord- 
and Zuid-Holland, is to create a group of polders within which a 
common water-level is maintained and from which the disposal of 
excess water ears be organised. Unless a polder borders the sea or a 
major river* it is necessary to utilise temporary storage areas until 
the water can be passed away. These storage areas are known as 
hnezem and may be lakes, portions of canals, or rivers; the unit 
served by a single boeient or inter-connected group of them is a 
hoezemgttbied. The water-level in the hoezem is maintained to avoid 
fluctuations which may on the one hand endanger the dykes and on 
the other affect navigation. Noord- and Zuid-Holland are covered 
by seventeen hoetemgebied * several arc very large, notably the 
Schcrmerboezem {Fig. 19) which serves most of Noord-Ho Hand to 
the north of the North Sea Canul T the Rijnlandsboc^em which 
occupies a quarter of a million acres, including the former I Saar- 
lemmermccr, and the Dclflandsboczem in the extreme south¬ 
west. 

The net result of a millennium of effort is that there are today about 
2,50D polders, of which a million acres are drained by gravity flow* 
and about two and a half million acres by pumping. A variety of 
soils overlies these reclaimed areas (Fig. 10)- Along the coasts of 
Groningen and Friesland^ and again in the islands of Zuid-Holland 
and Zeeland* are the heavy soils derived from recent marine clays 
{what the Dutch call 'Jonge zwjtfef), forming the chief arable lands. 
In many parts of Noord- and Zuid-Holland are the peat-soils of the 
htagteen (Fig. 17). These are mostly under permanent grassland, 
forming rich dairying lands, and the water-table is usually kept at a 
higher level than In the arable districts. The recent river-clays, 
derived from alluvium deposited along the flood-plains of the Rhine- 
Maas distributaries, are not as good as the marine clays for agri¬ 
culture, and much is under permanent pasture. 

Reclamation is still going on; the tidal mud-flats are being re¬ 
claimed along the coast or Groningen and Friesland, there are three 
polders to complete in the Zuider Zee, and while the Delta Flan is 
not primarily intended as a scheme of actual reclamation it will add 
between 25,000 and 40,000 acres of new land. 

Some lakes in Noord- and Zuid-Holland (such as the Alkmaarder 
Meer and the Aalsmeer) still remain reserved as boezem The 
numerous lakes of Friesland have hardly been touched, as most of 
them lie in uneven hollows on fluvio-glacial sands and gravels and 
the resulting poor soils would not be worth the cost of reclamation 
But with these exceptions the polder-lands, covering much of the 
Netherlands below roughly the one-metre contour (above N.A.Fj 
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form as a result of man's unending efforts the main agricultural 
districts of the country. 

Regional Divisions. -The main regional divisions may be described 
under five heads ; (id the coastal lands of Groningen and Friesland ; 
f£) the Dutch Frisian Islands; (c) the IJssel Meer reclamation area; 
(f/) Noord- and Zuid-Holland, with the western part of Utrecht 
province; and (e) the sou Eh* western islands and estuaries (Fig. II). 

THE COASTAL LANDS OF GRONINGEN AND FRIESLAND 

The coastal lands of the two northern provinces extend from the 
Dollard round to the Noord-Oost Polder of the Zuider Zee. This 
section of coast is remarkably smooth, the only prominent indenta¬ 
tion being the rectangular Lauwers Zee. Considerable reclamation 
has been effected along the coast, in essence a natural process 
although artificially assisted and accelerated. The tidal mud-flats 
(ff/iMew) are colonised by a succession of plants, in the Initial stages 
with eel-grass (Zoarera, or in Dutch Zeegms) which assists the 
accretion of mud. When the level has been raised dense communi¬ 
ties of marsh-samphire {Sa!karma) establish themselves, causing 
mud to accumulate still more rapidly. Then comes Ehe familiar 
rice-grass (Spartma)* introduced along the Dutch coast only in 1924 
but which has spread rapidly, and so the marsh gradually develops 
above the ordinary high-tide level. Finally the turf-forming grasses 
appear, thus producing the 'saltings 1 which are useful for grazing. 
This accretion of mud is assisted by the construction of wickerwork 
fences, nailed to rows of piles driven into the mud Rats. These form 
what have been descriptively called 1 H pares de sedimentation'. The 
mud which collects in them is colonised by marsh-plants to form 
what have been termed 'jardim de ra$e\ hi due course a low dyke 
is built on the seaward side or the salting to prevent inundation by 
exceptionally high tides, and as the salt is leached out by rain-water 
fhe pastures on the heavy clays become increasingly ‘sweet’* In a 
number of places can be seen two or even three parallel dykes a 
mile or two apart and enclosing small polders, evidence of this pro¬ 
gressive reclamation, with small villages strung out along the inner 
dyke. This process is illustrated most strikingly along the shores of 
the Dollard, where the main dyke is now nearly 200 yards inland of 
the high-tide mark, in Groningen near Uithuizen (Fig, 18) where in 
the last century three new polders were formed, and in Friesland 
between Holwcrd and NicuwebildtzijL 

1 F. Verger, ‘ Les ConqucEes 3 UT la met de la Zdandc au Jutland', in A r de G, 
(1956). voL Ixv, pp, 270-87, "This article includes some excellent photographs of 
reclamation sequences. 
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The marine-day lands extend inland for icn to twenty miles, most 
of the land being in polders, although ihe surface is a few Teel above 
N A,P and normally drains by gravity flow. 1 The peat-lands further 
inland, however, arc largely below N.A*P., and extensive lakes lie in 
the peat-hollows and in depressions in the sand-country further 
south (see p. 138). The peat to the south-east of Groningen has 
been mostly removed (see p, 137), and little outward sign can be 



F3g. !S.—Dykes and ' TExmt * on the Coast of GaokinOen, 

The Iciicfs indicate polders reclaimed since 1853 through ihe fixation of tidal 
imid'fljite by naiumt accretion of mud, ihc growth of plants, and artificial assist¬ 
ance by means of osier fences, as follows: E, Ems polder; L, Lauwer polder; 

Noord polder; O p Go$c polder; t_« h Uiihuizcr polder; and X f Xegcnboercn 
polder, 

A Line of scl Elements, of which Pieterboren and L'icluiL/cm are shown, exists 
along the southern side of the innermost dyke, the maintenance of which is no 
longer necc*Siiry. 


Hascd, on a faWUg-mnpin Lm Ntefadc ituta jMtein w fy giogrftphh del 
Payt-Boi (193S). fating p, 76. tlluitratiiig a contribution by J, B. L. Hoi and H van 
Velihoven. 'U* I uuc tom re Irs e*m\ ' v,,n 


detected in the agricultural landscape of the transition from the 
coastal day-lands to the improved sands. 

No month near the coast has mean temperatures below freezing 
(Groningen, 34 ; F., January mean), although prolonged spells of 
Trost may occur, especially further inland where the lakes may freeze 
at any time in winter. The mean annual rainfall at Groningen Tor 
the penori 1921-50 was about 29-j inches, although the figure for 
1953 was 26-9 inches and that for 1954 was 35 4 inches. 

*, <he marine clay-lands, (heir improvement and utilisation 

and ihe as»cw[«l problems of coastal defence in western Friesland, is given bv 
in’ h J , P ^ s> ‘Wcl 2ceLlcigebied van Wcsifrtestaru] - , 

11 .Trli ^ A '*' !, 956 L, TO ‘ ^ pp ' irwiud« a number of 

detailed maps and soil-profiles. 
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The coastal lands form rich farming country, and nearly four-fifths 
of the area Is under rotation grass, clover, potatoes (for which Fries¬ 
land is the chief growing area in the country), cereals (particularly 
wheat and barley in Groningen), chicory and mustard. Although 
the emphasis h on arable crops on the clay-lands, large numbers 
of the familiar Friesian cattle are grazed on the coastal pastures 
and on temporary leys. There are few large towns, compared with 
Zu id-Ho Hand, and the emphasis is therefore less on liquid milk than 
on the production of factory-made butter and cheese, frequently on 
a co-operative basis* Some of the cattle are bred for export, and 
bullocks arc raised for beef. 

These northern provinces are fascinating, with the spacious land¬ 
scape interrupted only by the prosperous-loo king farm-houses with 
their glazed-tile, sometimes part-thatched, roofs, straight tree-lined 
roads, and quiet villages* Many of these settlements are situated on 
or near artificial refuge-mounds. More than 500 of these can be 
traced (Fig. 18), although many others have vanished; frequently the 
soil of which they were built has been spread on the near-by fields. 
In FTiesland these mounds are known as terpen; they are usually 
small, with only a few houses and sometimes a church. In Gronin¬ 
gen, where they are called wierden, they are much larger. The 
mounds stand usually eight to ten feet above the surrounding lands, 
an adequate margin for most floods, but the largest known, at 
Hoogebcimum, is thirty-eight feet high and covers an area of about 
twenty-two acres. Most of these mounds were buili in late Roman 
times when sea-level was lower than at present, and when they were 
required as refuges only at rare intervals. After the thirteenth century 
it became necessary to build complete dykes along the coast, since sca¬ 
le vd had risen and major inundations had become more freq uenL The 
refuge-mounds, therefore, became unnecessary . Those with churches 
survived as centres for their respective villages. Others were aban¬ 
doned, for as reclamation developed the people left the refuge-nnega¬ 
tions, and in these coastal lands the population is now quite widely 
dispersed either in large farm-houses or in small scattered hamlets. 

There is little urban development except for the provincial capitals, 
Groningen and Leeuwarden. This is partly because the two pro¬ 
vinces have depended almost wholly on an agricultural economy for 
many centuries, partly because this was always a remote corner of 
the Netherlands and an oddly isolated part of western Europe. No 
great routes crossed here, either from the sea with the ditliculi 
approaches through the tidal-flats and the lack of natural harbours, 
or from the land with the interrupting gulF of the Zuider Zee to the 
west and the desolate moorlands to the east. Only the provinces of 
Zeeland and D rent he have a lower proportion of urban population 
than have Groningen and Friesland. 
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The city of Groningen i$ situated where the areas of days, sands 
and peat-bogs meet; it is described on p, 138 in connection with the 
reclamation of the bogs and heath, It is linked by the Ecms Canal 
to the Dollard at Delfzijl, This little port has developed in some 
measure as an outporl for Groningen (which can itself be reached by 
coasters), and it forms a servicing port for the prosperous agricultural 
region of the north-east. It imports coal, fertilisers, timber and animal 
feeding-stuff*, and exports large quantities of straw board, paper, 
potato-flour and dextrine from the factories of Groningen. Delfzijl 
handled just under 400,000 tons of freight in 1958. In Friesland, 
Lccuwarden (82,067) has the same dominating position as Groningen, 
it was once a port on the Fricsche Middelzec, but by the end of the 
thirteenth century this long arm of the sea had been reclaimed. The 
old town is still surrounded by a nioat, and several minor canals, used 
by small barges carrying agricultural produce, fertilisers, coal, bricks 
and limber, focus on it from the port of Harlingen, from Groningen 
by the Hoctidiep, and most circuitously from Zwolle and MeppcT in 
the south. Today Lccuwarden is the administrative centre for a 
rich agricultural district and it has famed markets for cattle, butter 
and cereals; only the market at Rotterdam handles more cattle 
annually in the Netherlands. Once the city was renowned for gold 
and silver work; the Friesch Museum in the town contains a silver¬ 
smith's forge, an attractive collection of Frisian silverware, gtass, 
pottery and numerous other products of former thriving local handi¬ 
crafts. These have been replaced by a variety of modern industries, 
carried on in small efficient factories — the manufacture of shoes! 
vinegar, paint, soap, electro-plate, and (as an agricultural centre) of 
butter, cheese and, oddly enough, margarine. 

Harlingen is a small artificial port, built during the vears 1870-77 
to serve Friesland. The approach through the Wadden Zee by the 
Vlicstroom channel is so narrow and winding that it is used only by 
small coasters, although there arc regular services to London and 
Hull. It handled only about 159,000 tons of freight in 1958, mostly 
exports of dairy products and strawboard, and imports of coal' 
limber and miscellaneous raw materials for the industries of Lecu- 
warden The town stands in an area which has been devastated bv 
floods several limes in history ; the village of Almenum. which dis¬ 
appeared in the Hood of 1134, was on the same site, and in 1566 
another serious Hood devastated the whole district, since when 
enlarged dykes have prevented any further incursions. Several small 
industries have developed, notably the building of coasting vessels 
and barges, the canning and salting offish, and leatber-tannW 

c 1 ,w.? U w bCr f P c °P ]c J n Friesland still speak Frisian, or more 
strictly West Frisian. The pure language, which has quite a con¬ 
siderable literature, is spoken in the countryside, the so-called 
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Land/ries, but it Frisiar-Dutch dialect {Sladsfries) has gained ground 
in the towns, 

THE DUTCH FRISIAN ISLANDS 

Between the dyked coast of Groningen and Friesland and the line 
of the Frisian Islands tics the Wadden Zee, a considerable extent of 
tidal waters. The Wadden consist of sheets of mud and sand, mostly 
exposed at low tide, and crossed by a dendritic maze of creeks. The 
shoals have been notorious since the earliest times for the wrecking 
of ships; in 1799 the bullion-transporting Latins (whose bell still 
summons the members of Lloyd's when some serious event has 
occurred) foundered on the banks off the island of Vlicland. 

The Frisian Islands are strung out in a smooth curve, with Texe! 
following the trend of the Noord-Holland coast just east of north, 
while the others 3re aligned progressively further and further in an 
easterly direction. Each island, with the exception or Texel which 
has a 'core' of glacial drift, consists of sand-flats with a line of dunes 
fronting the open sea, and all except VIieland, which is wholly sandy, 
have small areas of marine day on their inner sides. They represent 
fragments of the northern parts of the offshore bar already described, 
breached in many places between the eighth and twelfth centuries. 

The larger islands are separated by straits (known as zeegaten or 
gated), mostly with deep-water channels, although the gap between 
Texel and Vlieland is much shallower than the others. Navigation 
is made difficult by ‘submarinedeltas', which fan out as sand-banks 
on the seaward side of the gaten ; the powerful ebb-tides sweep sand 
from the Wadden Zee through the galea out into the deeper waters 
of the North Sea, where the strength of the tidal currents is checked. 

The largest island is Texet, about 134 by -6+ miles at its maximum 
extent, separated from the mainland to the south by a deep channel, 
the Marsdiep, which is kept clear of sand by a powerful tidal-race. 
The south-east of the island consists of a mass of glacial day, rising 
to a height of 49 feet in a low hump known as Met Bergje. The west 
coast is fronted by a continuous dune-rampart and by a broad beach 
of fine sand, while the east coast is dyked along almost its whole 
length. In the north-east extensive mud- and sand-flats form the 
breeding grounds of gulls, terns and avocet. this part is locally 
known as Eietiand and formerly there was a considerable export of 
eggs to Amsterdam. The small population mainly lives in the little 
town and ferry-port of Oudeschiid, the inland villages ol Hoorn, 
Boorg and Waal, and in the seaside resort of Dc Koog. A once 
valuable fishing industry is now of negligible importance. Consider¬ 
able flocks of sheep provide milk from which the famous Texel green 
cheese' is made, and a few thousand cattle and some pigs are kept, 

Most of south-western Vlieland is an expanse of bare sand, a large 
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part of which is covered by the highest tides- Further north there 
are hues of groyne-protected dunes, with a sea-wall on the south-east. 
Some small flocks of sheep and goats and a few* cattle are kept. The 
small village of Oostvlicland is a popular summer bathing resort, 
linked bv ferry-services to Harlingen. 

Tcrscheilmgi sixteen miles long but only two in breadth, has a wide 
area of dunes in the centre, with extensive sand-flats both to cast and 
west, and a broad sandy beach on the north. Along the south coast 
a low stone dyke encloses some small polders, with a string of tiny 
settlements— Oostcrcnd, Hoorn, M ids land and Wcsttcrschellmg. The 
Iasi has a harbour, with services to Harlingen, Most of the land is 
under permanent grassland or is used for fodder crops; some cattle 
are kept, their milk being processed at a dairy-factory near Hoorn. 
An interesting if minor local occupation is the collection of whortle¬ 
berries from the scrubby heathland for export to the mainland. 

Ametand, about twelve by two miles in size, lies only five miles 
from the coast of Friesland, separated from it by the tidal-banks of 
the Frieschc Waddem In 1875 a causeway was built across, exposed 
at high water, but it is not now used and has been deliberately 
breached in places to allow the passage of fishing boats. The island 
has the usual pattern of beach, dunes, small polders, and a stone 
dyke along the south coast. The few villages include Helium In the 
west, Nes and Buren in the centre, and a ferry is run at high water 
across to Holwerd on the mainland. 1 

The only other island or any size is Schiermonnikoog^ consisting 
mostly of dunes and sand-flats, but with one large dyke-protected 
polder. A ferry from Ooslmahorn on the shores of the Lauwers Zee 
brings visitors across to Oosterburem which possesses several hotels. 
There are more Frisian islands -Simonszand, Boschplaat, Rottume- 
roog and others, but they arc merely rather higher sand-fiats, unin¬ 
habited save for the lighthouse keepers on Roiiurneroog, 


THE U55EL MEER RECLAMATION AREA 

The gull of the Zuider Zee has long offered an obvious challenge 
to Che enterprising Dutch, for it penetrates far south into the heart 
of the country, and some 200 miles of dykes were required to safe¬ 
guard the low-lying lands around its margins. The expense of main¬ 
tenance of these dykes was one of the arguments pul forward when 
the legislation for the reclamation scheme was being discussed in the 
Dutch parliament in 1918. To a densely populated country, the 
additional area of agricultural land offered an immense opportunity 
lor the area of the Zuider Zee was about 1,430 square miles. It was 

vol. 46, l pp B 282^ rl ' AsranSChc HeAorm ' ,1 S op Amcland*, m T.£,S.G. (1955), 
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estimated that 860 square miles, or about 60 per cent of the whole, 
could be reclaimed, thus adding approximate!}' 10 per ccm to the 
cultivated area of the country. 

The Zuider Zee proper, with a maximum width of about forty 
miles, lies to the south of a narrower section between Noord- 
Holland and Friesland {Fig. 19). The floor of the southern part lay 
about eight to fifteen feet below mean low water, and before enclosure 
there was a small tidal! range or about a foot. Discharge channels 
from neighbouring polders, several small rivers, and one major 
Rhine distributary, the IJssel, flowed into the Zee. The IJssel not 
only has a mean discharge of about 8,000 cubic feet per second, but 
it carries vast loads of sediment. 

Many schemes were discussed over [he years before a final plan 
was adopted in 1918. This involved the construction of a major 
dam or Afshiiiilijk across the narrow mouth where the Zuider Zee 
opened into the Waddcn Zee. Within this enclosed area a scries of 
polders was to bo reclaimed, leaving a much reduced body of water, 
the iJssel Mcer, into which the rivers could discharge. This would 
in effect serve as a large-scale boesettt, the level of which could be 
control led by sluices in the main dyke. In times of obstructed 
discharge, as when exceptionally high storm-tides are experienced 
in the Waddcn Zee outside, the sluices could be kept closed and the 
level of the IJssel Mcer would then rise, so acting as an enormous 
temporary storage reservoir. 

Work started in 1920 with the construction of a short dyke con* 
reeling Noord-Holland at Van Ewijcksluis with Wicringen island, 
which was completed in five years. The boulder-clay for this section 
was dredged from the Balgzand, a shallow bay to the south-east of 
Den Helder. Work on the main dyke began in 1927. Vast quantities 
of sand were dumped on to some shallow banks to form the artificial 
island of Breezand ; here were constructed two harbours for dredgers 
and hoppers, workmen’s houses and storage accommodation 
generally. The dyke was then extended in each direction from this 
island. 1 

The Afsluitdtjk had to be of immense strength since it is exposed 
to storms from the open sea. It not only crossed open water with 
a mean depth of ten feet, but it had to negotiate deeper channels of 
up to Torty feet. The core of the dam was made of boulder-clay, 
which is tough and tenacious when wet, conveniently dredged from 
the nearby floor of the sea between Wicringen and Friesland, and 
tipped directly from hoppers on to the site. This day core was 

1 J W Thierry, ‘The Enclosure and Partial Reclamation of the Zuider Zee , 
in G.J. (1931). voL Isxvii, pp. 223-37. provides much information, with illustra¬ 
tions, about the early stages the project, particularly the buiMm* of the 
Afiluitdifk. 
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backed on the inner side by a massive sand-bank deposited in the 
early stages from hoppers, then by suction dredgers through pipes. 
This sand-bank was covered with more clay, and then flanked on 
both sides by enormous brushwood mattresses, sunk as a protection 
against tidal scour. Both sides of the dam were faced with stone¬ 
work laid on rubble. By 1932 there remained only the sealing of 
the final gaps; this operation presented serious problems, since as 
the gaps narrowed so the force of the tidal flow was increasingly 
concentrated within them. The two gaps, in the Middclgronden 
and Vlieter channels, were finally dosed on May 28th, 1932. 

The result was a dyke eighteen miles in length between Den Ocver, 
on what was Wieringert island, and the coast of Friesland near Zurich. 
Its overall width exceeds 400 feet, including a platform 112 feet wide 
along the inner side for the roadway and for a future double-track 
railway. The height of the crest is between 23 and 24$ feel above 
N.A.P., which gave a margin of about ten feet above* the highest 
storm-tides recorded to that time. Two groups of sluices were built 
through which excess water from the Ussel Meer is discharged at 
low tide, one at the western end of the dyke near Den Ocver, the 
other near the opposite end at Komwerdcrzand, Each sluice is 
forty feet wide, and the gates close automatically when the rising 
tide reaches a certain level. Each set of sluices is accompanied by 
a navigation lock ; the one at Den Oevcr can accommodate vessels 
up to the 2,000-ton ehulands, the other takes smaller vessels up to 
600 tons. 

By 1937 the water in the Meer was quite fresh. This now provides, 
incidentally, a valuable source of water; its summer level is main¬ 
tained at ten inches above that of winter, so that water can be 
obtained for agricultural purposes—for market-gardens, water- 
meadows and the dairy industry, The salt-water fish have been 
replaced by pike, perch and eels; the last come from the Sargasso 
Sea and pass through the sluices in millions, to return there years 
later (if not smoked and eaten!) to spawn and die. In actual fact, 
about 4,200 tons of fish, of which two-thirds consisted of cels, were 
caught in 1958 by the Ussel Meer fishermen. 


The Wieringer Polder.—In 1927, when the work on the Afsluitdijk 
was well advanced, the construction began of the first of the polders, 
which was to occupy the site of the Wicringcrmeer, a right-angled 
re-entrant of the sea in the north-east or Noord-Holland. Great 
preliminary'care was taken, even to making a small trial polder at 
Andijk on the margin of the Drechtcrland peninsula near the south¬ 
eastern corner of the new polder. This was intended for experiments 
wiihmethods ofdesalintsation and then with possible crop successions 
on similar sods to those which would be found in the new polder. 
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The first task was the construction of the outer bounding dyke, 
eleven miles in length, from Medemblik to Den Qevcr, completed 



early in 1930 , While this was being built, the mam internal drainage 
canals were dredged out and two pumping stations were constructed, 
the Lely near Medemblik in the south and the Leemtois near Den 
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Ocver in the north. The problem of the disposal of water from the 
Anna Paulowna and other adjoining polders to the west, which had 
previously drained to the Wieringcrmccr. was overcome by the con¬ 
struction of a canal along the western shore of the Wieri tiger meer, 
connected both with the old polder drainage system to the west and 
with the canals in the new polder. This runs into a small lake, the 
Amstel, left as a storage reservoir to the south of the dyke between 
the mainland and the former Wieringcn island, and discharging into 
the open sea near Van Ewijcksluis. Another main canal runs along 
the south of the new' polder between Winkcl and Modem blik. 

The enclosing dyke was completed in February 1930, and pumping 
at once began ; by the end of August the polder (which had been 
ten feet deep) was dry. This was the largest area in the Netherlands 
ever to have been reclaimed from the sea, and amounted to nearly 
50,000 acres, or 9 per cent of the land to be won by the whole IJssel 
Mcer scheme. Internal canals divide this polder into four self- 
contained sections, each with its own water-table. Within these 
sections, the main drainage channels, navigable by small barges, 
further separate the land into rectangular strips, and these are sub¬ 
divided by feeder drains into units of approximately fifty acres, each 
bounded at one end by a metalled road. 

A major problem was to get rid of the salt in the clays, which can 
only be removed by long-continued leaching. Th ro ugho ul i he w t n ter 
of 1930—1 all rain water was pumped away, so gradually removing 
the dissolved salt. This was accelerated by spreadinggy psum (calcium 
sulphate) over the land, to form a highly soluble compound with the 
sodium chloride in the soil. By the end of the winter of 1930-1 the 
higher parts of the polder were free from salt, but in the lower 
lands the process was to take three further years. The whole area 
was deep-ploughed several times in order to mix the light superficial 
sands with the underlying clay, and to expose as much material as 
possible to the benclieial effects or weathering. 

So far all the work had been done by State-employed contractors 
but in September 1931 the first farmers arrived as State tenants’ 
They were leased holdings of one or more of the flfry-acre units : 
intended dairy' farms were usually of one or two units, arable farms 
oi two or three. The considerable demand for holdings was tvpical 
of Dutch initiative, and it was possible to select rigorously applicants 
with the necessa^ enthusiasm, aptitude and technical knowledge. 
By the end of] 934 forty-five holdings totalling 2,500 acres, or about 
5 per cent of the total, were being farmed,and by 1940 the entire polder 
was under cultivation. I he early crops of rye were gradually replaced 
by more profitable wheat, potatoes and other roots, Three villages 

X* "Tr CO T kie W “ th Sch °° Is ’ churches and amenities gener¬ 
ally, including electricity supplies from the Grid; these were 
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Wicringcrwerf (ihc administrative centre), Middenmcor and Sloot- 
dorp. 

The years of occupation, 1940—4. were ditlicult for the potder 
farmers, especially with shortages of fertilizers. But worse was to 
follow, for in 1944* when the end of ihe war was imminent, the 
German forces carried out an extensive programme of Hooding, pf^ T 
sum ably for defensive purposes. Two breaches were blown in the 
outer dykes in the north-east by the retreating enemy, and the polder 
was inundated, fortunately only by fresh water from the IJssel Mecr. 
Nevertheless, the floor of the polder inside the breaches was deeply 
scoured by inrushing water, and buildings and roads were swept 
away. The inhabitants immediately started work to seal the gaps. 
Fortunately the pumping-houses were undamaged, and after the 
liberation auxiliary pumps were brought in. By December 194* the 
land was dry and in the following summer it was again under cultiva¬ 
tion. But almost all the farms and villages had to be rebuilt, and 
this work was not concluded until 1953. Today it is once again a 
prosperous agricultural area. 


The Noord-Qost Poliler. 1 — The second polder to be tackled was the 
North-east, with an area of 119,000 acres, lying in the angle between 
the lowland of southern Friesland and northern Ovcnjssel. V. »rk 
on the enclosing dyke did not begin until 1936, 
slow. This dyke extends south to the former island ot Urk, and then 
curves south-eastward to the south of the island of Schokland, the 
dyke was completed in 1940 during the German The 

deep-water channel or the Zwarte Water and the Uswl outfall (the 
Ketelmeer) was left to the south of the polder. Three pumping 
stations wire built, at Urk, Uturner and De> Voorsat -.n *, of £* 
three apices of the polder, and the ground had dried out I L, 
The land immediately inside the western dyke ties:at about •hjrtwn 
feci below NAP., rising gradually eastward In the eastern half 
[ho Stable is maintained at 1ST feet below NAP, i*. nearly 

•‘“•nSJtS 2SSS; dredged out 

S S^^twSofmlnor canals and ditches. 

S()mc96 per cent of the surface consists of young marine clays, some¬ 
times widTan^ admixture of sand. Conside-bear^of^d 
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divided into 2160 units (Plate IU), mostly of the usual fifty-acre 
size, though some smaller lots of about twenty-five acres are used 
for intensive horticulture. About 5 S 000 acres, mainly in the north¬ 
east and on the sandy patches of Urk and Schokland, were planted 
with conifers. Eleven villages have been built (Fig. 19). and 295 
miles of roads were constructed. Emmdoord, with about 7,000 
people, supplies the administrative, social and shopping services for 
the population (Plate IV). Houses arc built in terraces, with broad 
tree-lined grass verges and service roads. Schools, churches and 
public buildings have been carefully designed and sited, and the main 
shopping street has covered arcades. The town stands to the north 
of a small harbour where the three main canals meet, and light 
industries {at present mainly the servicing of agricultural machinery) 
are expected to develop around the port area. 

Progress was, however, much slower than in the case of the 
Wieringer Polder, at first because of the difficulties of the war years, 
then because so much of the national effort after 1945 had to be 
devoted to reconstruction; notably the flooded areas of Zeeland and 
of the Wieringer Polder had first to be recovered. By 1949 the popu¬ 
lation had reached 3,000, then there was a rapid increase to 13,000, 
and by the end of 1958 it had reached 28,000. The whole polder 
was handed over from initial Slate development to its perma¬ 
nent cultivators, to Harm about 1,200 individual farms* by the 
beginning of 1958. Approximately 33 per cent of the agricultural 
land already in production is under cereals, 8 per cent under legu¬ 
minous plants, 50 per cent under industrial crops, and 9 per cent 
under permanent pasture* 


I he Remaining Polders,—In the original plan there remained the 
large south-east and south-west polders, it was decided that the 
former was too big to handle as a unit, and accordingly it was 
divided into two T the Oost Polder 1 (to be known as Oost-Flevoland) 
and the Zuid Polder (Zuid-Flevoland). The former will comprise 
133,000 acres, the latter 99,000 acres. The West Polder (to be called 
the Markcrwaard) will total 348.000 acres. These will be completed, 
it is hoped, by 1980, thus realising a scheme spread over sixty years 
which will have cost the equivalent of £200 millions. 

Work on the Dost Polder was delayed by the destruction wrought 
by the storm of February 1953, which necessitated the employment 
of much Dutch drainage equipment, dredgers and hoppers. How¬ 
ever, work slowly progressed and a dyke was built out north-west¬ 
ward from the coast near Harderwijk. On a dump of material in 


Pi GrMi ™ hec 0nt **P d* Oos ter polderin 
F.A. Aetf. (I953X voL Is*, pp. 315-28 r discuss^ ihc early siagcs of the 
itdiurtation of [he Omt PofJcr. " * 
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ihe very centre of the southern part of the Zuider Zee, Lelystad was 
created, to serve first as a base for workmen and equipment. Inter 
to be developed as a town. Dr. Lely, incidentally, produced before 
the end of the nineteenth century the plan which is the basts of 
ihe whole scheme, and was Minister in charge of its early develop* 
ment; it is fitting that his name should be thus commemorated as the 
future ‘capital' of the new polder. A ship-canal, known as the 
Oosttaardersdkp, 1,300 feet in width, will run south-westward to 
the IJ Meer and to Amsterdam ; this was dredged out during the 
winter of 1956-7 before the polder had been pumped dry. 

At the rale of about a hundred yards a day the dyke was pushed 
forward during 1955—6, until on September I .Ah, IH56 the lust gap 
to the north-east of Lelystad was filled, and Oost-Hevoland was 
thus enclosed by a dyke fifty-six miles in length. Three pumping 
stations were built, a diesel station near Lelystad and two electric 
pumping stations near Hardcrwyk and in the north-easi near l e 
[Jssel estuary. Locks are being constructed to lake shipping of up to 
600 tons near Lelystad, and up to 300 tons near the I Jssel estuary, 
to enable vessels to pass into the 1 Jssel Meer Ironi the neighbouring 
canals. An additional dam was built around the south-eastern 
perimeter of the polder, completed also in 1956, leaving the narrow 
Veluwc Meer as a ring-channel between it and the mainland. In 
addition, a road-bridge, 1,200 yards in length, wt I cross the channel 
between Oost-FIcvoland and the Noord-Oost Polder near Urk and 
45 miles of main roads, together with 310 miles ol minor roads, have 
beer planned. The sites and lay-out of other towns have also been 

This polder, which slopes gently northward from six feet below 
N.A.P. in the south to thirteen feet below in the centre, will be 
divided into two sections, with water-tables of seventeen feel and 
of twenty feet below N.A.P. respectively. It will represent a major 
contribution to the agricultural land ol the country, sinu. P , 

arable crops, 

SOORD- AND ZU1D-HOLLAND 

From the northern tip of the Den Holder !»»«£££ 
vliet and the Hollandsch D.ep lies of ^ most densely 

SStoSiS of*the world. At the end of 1958, Zuid- and Noord- 
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Holland had densities of population of 2.445 and 2,006 per square 
mile respectively, compared with the average of 899 for the Nether¬ 
lands as a whole. The density in western Utrecht is also very high, 
but as this province includes the sand-hills of GooiEand (sec pp. 
133-4), the average is reduced to 1,298 per square mile, which is 
nevertheless the third highest in the country. This density is due on 
the one hand to a remarkable urban development with its attendant 
flourishing commercial and industrial activities, on the other to an 
intensity of agriculture which is rarely equalled. 

The western part of the region consists of lines of sand-dunes. In 
the south are the lowest portions of the Rhine interfluves, separated 
by distributaries flowing between massive dykes. Here are the low- 
lying polders to the north of Rotterdam, in Del Band, Schielimd and 
the Krimpencrwaard. Further north are several large groups of 
polders which are the floors of reclaimed lakes, notably the fleeraster 
and the Haarlemmerniccr (Fig. 20). A number of lakes still remains, 
many lying in hollows left by peat-cutting and some retained as 
boazem. There is everywhere a maze of drainage and navigation 
canals, minor channels and ditches. 

Soils are remarkably varied (Fig. 10). for they have developed from 
sands in the west, tracts of new marine clays in the south-west, some 
old marine clays on the floors of the drained lakes or where the peat 
has been removed, fen-pcats, and river clays and sands in the south.' 
The following table summarises the areas of each of the main soil- 
types of Noord-Holland and 2uid- Hoi land : 


Sail Types 
{Percentage i) 



Old Sea 
Clay 

Young 

Sea 

Clay 

River 

Clay 

Prat 

Dune 

Sundf 

Intend 

Samh 

Noord-Hoi land 

21 

44 


IS 

14 

10 

6 


Zuid-Holland . 

14 


5 

6 


Source; Jaarci±fcrs %&or Nederland, 1957-8 (i960). 


Agriculture.—A large part of the region is devoted to dairy-farming 
The peat-land polders and many of the older lake polders are for the 
most part under permanent pasture, where a high water-table is 
maintained. The proportion or permanent pasture amounts to 56 
per cent of the total farm land of both Noord- and 2uid-Holland 
Thecltmatconthe who'e .smild and moist, and grass grows for much 
of the year. The mean temperatures at Den Holder range from 

account, foldfnt-map ot'U k k oM; j£o£.* 
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37" F, in January (appreciably warmer than in the east of the 
country) lo about 62° F. in August, The 1921-50 mean of rainfall 
was about 26-8 inches, spread out through the year, for even the 
driest months (April and May) still had 1-4 inches each. As a result, 
da i lying is based on grazing on permanent pastures, and cattle a re kept 
out of doors for most of the year; little short-ley pasture and few 



o- 




Fio. 20 ,—The POLDffts soltth-w£ST OF Amsterdam. 

Ttie reclaimed Haartemmernwer ties within the Ring Daniil to the south of 
I laarfcm. 

1Ej c -£lI on Chronio - 1 ‘opCE^P AJJ rhc J&Wff van het hotuiikrtjk N^iierttwiilrn. 1:50,000, 

shreis 24 m) k 23 lW>. and 23 tE*. 

fodder-crops are grown, although meadow-hay is cut and stored for 
winter feed. 

In 1958 there were about 530,000 cattle (of which 288,000 were 
dairy animals) in the two provinces, or almost a quarter of the total in 
the country; In Zuid-Holland a vast urban market exists for liquid 
milk. In Noord-Boltand. by contrast, much milk is sent to large 
factories for processing into butter and cheese. The farms still 
produce a considerable output of cheese, notably the Gouda variety 
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made in western Utrecht and eastern Zttid-Holland, and the red- 
crus ted Edam cheese produced further north on the polder-farms 
bordering the IJssel Mccr. Much of the cheese business is now 
centralised and highly organised : for example, a large proportion of 
Edam cheese is sold in the famous market at Alkmaar in Noord- 
Holland. Bullocks arc reared in some areas; in the neighbourhood 
of Schiedam they are fattened on the residues from the well-known 
distilleries. 

Some arable farming is practised, but this docs not compare in 
extent or importance with the Zeeland islands or with the Fricsland- 
Croningen coastal clay-lands. The main districts under crops are 
the newer polders to the north-west of Rotterdam in Schicland, in 
the fertile If district, and on the old marine-day floors of the reclaimed 
lakes. Here cereals, potatoes, sugar-beet and vegetables are grown. 

Horticulture and fruit cultivation arc carried on to supply both the 
towns and also a well-organised export market, especially in Great 
Britain. Market-gardens arc important to the cast of The Hague on 
the sandy soils (the Geesigranckn), which being light and warm are 
extremely productive when heavily fertilised. Other signi(leant areas 
arc to the north of Alkmaar and in the triangle enclosed by Medcm- 
btik. Enklmizen and Hoorn, that is, the former peninsula of Drechtcr- 
land to the south of the Wieringer Polder. The district to the south 
of The Hague, known as the Westland, and the neighbouring Delf- 
land and Schicland, have an immense area under glass-houses. 
Zuid-Holland had 7.873 acres under glass in 1958, out of a total of 
9,961 acres in the whole country. More than half of this glass was 
devoted to tomatoes, and about a fifth each to grapes and cucumbers, 
the rest being under melons, peaches and strawberries, all mostly for 
export. 


One of the most profitable sides of horticulture is bulb-growing 
for which the Netherlands is justly renowned; the output is almost 
entirely for export. There is a string of centres along the sandy strip 
to the east of the dunes extending between Leiden and Haarlem, 
notably concentrated at Sassenheim, Lissc and Hitlcgom. The 
heavily fertilised sandy soils are admirable for huEb-raisine (Plate V) 
and some 22,000 acres were devoted to it in 1958. In spite of the 
competitive development of Lincolnshire, millions of bulbs are 
exported annually from the Haarlem district to Great Britain and 
elsewhere. The re is an el aborate cut-fi owe r t radc, bot h for home a nd 
export, cenired near Leiden, around Utrecht and notably at Aatsmccr 
near Schtphol. Nursery-gardens arc widespread, the most extensive 
being at Boskoop ten miles north of Gouda; its azaleas, rhododen¬ 
drons, clematis and ros^sare world-renowned. 2,87 1 acres were devoted 

in T al r° n Or 1 0wcrs < olhcr ,ha11 bulbs > the two provinces 

m 1958, out of a total area in the whole country of 3,536 acres. 
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All this diverse agricultural activity, carried on with an intensity 
and an enthusiasm rivalled perhaps only in Denmark, produces a 
valuable contribution id the Dutch economy. The horticultural 
districts have the densest rural population in the world, although the 
large dairy-farms of the permanent grass-polders and the arable 
farms of the lake-polders do not require as much labour. There are 
numbers of prosperous villages, some (as in the inter-riverine areas 
of Zuid-HoIland)grouped around former refuge-mounds (here known 
as woerden), others (as in the polders further north) strung out 
along roads following the dykes. In the sand areas behind the dunes 
there is a chaos of villages interspersed with glass-houses, dwelling- 
houses and market-gardens. This then is one contribution to the 
high overall density of population in these provinces. 

Towns and Industries. -Commercial and industrial development, 
which though long-established has nevertheless kept pace with 
modern progress, accounts for a complementary development of 
urban life. Most of the towns grew up in the Middle Ages as 
commercial centres on the banks of navigable waterways. In Noorcf- 
Holland several such towns bordering the Zuider Zee, once im¬ 
portant as centres of commerce, have suffered because of their 
position on the coast of a shallow near-inland sea. Today these 
towns—Enkbuizen, Edam, Hoorn and Medembllk—are little if any 
bigger than they were in the seventeenth century, some indeed much 
smaller, and they now function as quiet pleasant market-centres for 
agricultural products. 

The only Zuider Zee town to flourish in modern times is Amster¬ 
dam itself, by reason of its development of administrative functions, 
an enormous commercial life and a great range of industrial activities. 
Its main asset as a port is the magnificent North Sea (Noord-Zee) 
Canal, a waterway fifteen miles in length (Fig. 23), completed in 
the year lS76 t by which the city firmly turned its back on the Zuider 
Zee and looked, as it necessarily was obliged to do in order to main¬ 
tain its position, towards the North Sea. The city grew up in what 
must have been in many ways an unpromising position among 
tidal-fiats and sand-banks. Near the point where the little river 
AmstcE entered the southern shore of the fl, a dam w as built early in 
the thirteenth century to provide a sheltered harbour. Here sea¬ 
going craft could transfer their cargoes to smaller vessels which 
penetrated the inland waterways, hence the growth of the city's 
entrepot trade. The *Dam s today is a broad open place, the heart 
of the city*s life. The urban area gradually extended southward in 
a semicircle, with the houses built on piles driven into the marsh. 
Jts outward growth can be traced from the concentric semicircular 
canals or grachten crossed by radial channels (Fig. 21): it is said 
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that the city in effect stands on three hundred islands. Each stage of 
growth had to be carefully planned, involving extensive drainage os 
the built-up area expanded southward. Occasionally drastic flood¬ 
ing forced its citizens to undertake ambitious large-scale reclamation 
schemes, and the city then spread a stage further on to the newly 
available land. 

Since the war of J914-IS the city has developed rapidly. In 1921 
the area of the municipality was quadrupled, and considerable 
building programmes were put into operation. To the north of the 
U t for example, garden-cities were built, Oostzaan in 1920-1 and 



Fig. 2l—Central Amsterdam. 

Water areas ;uc in black. This brings out (i) the ramifications of dock-basins 
along the North Sea Canal and she Afgcslotcn IJ. and (Li) the pattern of con¬ 
centric semi-circular *gra£ht*n\ indicating the outward expansion of the city to 
the south as drainage and reclamation progressed. The word Da nr in d icates 
the position of the main square, on (tic site of the ordinal dam separating the 
river Anteiel from (lie LL A group of six new k mmteiftn' (garden-suburbs) is 
being developed to the west of the area shown On Ehis map, with a planned total, 
of 45.000 housen. Compare Plate VI. 

The site of the projected road-tunnel is shown by a pecked line. 

based on Fafk-Pfun Anuttr&am (n.d.J. 
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Nieuwendam in 1925-6* In 1926 a plan was published for the overall 
development of ‘Greater Amsterdam % but this was superseded by 
the famous ‘Master Plan*, published in 1934 after several years of 
intensive research, and which finally received Royal Assent in 1939. J 
This bold plan envisages a population of almost a million in the year 
2000. It involves the building of a number of garden-cities to the 
west of the present city, industrial development in the port area, 
and carefully integrated systems of communications, including a 
‘bell railway' raised on a twenty-foot embankment and a series ol 
major radial highways. Although of course seriously delayed by 
the war of 1939-45, the plan is now making considerable progress: 
several garden-cities arc being developed at Oostzaan Oost, Franken- 
daal and Slolcrmeer (which is being attractively built around an 


artificial lake). 

Amsterdam is now a magnificent city of 872,000 people (Plate VI), 
with wide functions. Although the political scat of the Netherlands 
government is at The Hague, Amsterdam is in I act the capital. It is 
an important commercial, financial and cultural centre; tor long it 
has had close relations with the now sadly reduced Dutch overseas 
possessions; and it is still a great entrepot centre. Its port lies 
mainly along the eastern waterfront, the Afgcsloicn IJ, which is 
separated by the Oranjc locks from the IJssel Mecr, and there are 
some new basins for special purposes (such as the Petroleum-Haven) 
tolhewest. While it falls considerably behind Rotterdam in tonnage 
of shippineand freight accommodated, in I95S it handled 11 3 million 
tons of sea-borne freight (though only 12 per cent ol the Dutch 
total a ). It is well connected with inland waterways, and in 1952 
these connections were immensely improved with the opening of the 
new Amsterdam-Rhine Canal (see pp. 92-3 pd Fig. 29), 

Amsterdam, with its suburbs, is second in the Netherlands only 
to the Rotterdam conurbation as an industrial district. I his extends 
along the North Sea Cana! to IJmuidcn (Fig. 22), and along the 
north bank or the IJ. Varied branches of the metallurgical and 
engineering industries are carried on, many of a precise nature and 
requiring a high degree of fabrication. Dutch engineering firms have 
a reputation for specialised machinery, including plants designed to 
process colonial products (machinery for sugar-refineries, margarine 
factories, oilfields and tin-mines), refrigeration ma^neiy and 
electrical equipment. Although not as important as at Rotterdam, 


• Aspects of the planning of Amswdam are J^ss** K 19 + 200 ■ 

dam : Its Town Planning Development,, mJ.f.J!. (IW Vvol. s . PP, 

and ‘Amsterdam : The General J, 11 ' PP 1 

ca* .](« i Burke The Making of Dutch TVm/f* >ir PC 1 - I I ■ 

■ In 195 E, the Dutch pom handled 961 million freight, of 

which 40-7 were imports. 19 I exports, the balance (37 J) in 
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there is considerable shipbuilding activity; the Orcmjc (20,166 tons 
gross), for example, was built there for the Netherlands Royal Mail 
Line. Marine engineering is also highly developed; one firm, 
Nederla/idschc Werkapopr, accounts for a fifth of the total Dutch 
output of marine engines, and several foreign firms build Werkspoor 
engines under licence. Plant which assemble ears, lorries and air* 
craft from pans made elsewhere include the Ford works at Hembrug 
(a few miles west of the city on the shores of the North Sea Canal) 
and the Fokker works onthenorthernsideofthe port. A wide ra ngc 
of consumer goods, as one would expect in a capital city, includes 
clothing, pharmaceutical chemicals, footwear, paper, printing and 
bookbinding. Food-processing industries, as again one would 
expect in a port, comprise chocolate- and cocoa-making, sugar- 
rcfining, tobacco-processing, Hour-milling, brewing (notably "the 
delightful A ms tel lager) and distilling. Others arc spccificnllv 
associated with the colonial trade’—oil-seed crushing, rubber and 
limber manufactures. The long-established diamond-cutting in¬ 
dustry still exists but on a much reduced scale, partly because of the 
growth of Antwerp as a rival centre, partly because of developments 
m the Union of South Africa itself. I n all, about 105,000 people arc 
employed in factories within the Amsterdam district. 

Few other large towns arc found in Noord-Holland, partly because 
of its predominantly agricultural character, partly because it lies 
between the Zuider Zee (hence the decay of its former ports already 
men Honed) and the long sand-dune coast, with an almost complete 
lack of harbours. K 


The one North Sea port of any importance is Umuiden, which 
only came into existence with the cutting of the North Sea Canal 
It handled 2-97 million tons of freight in 1958, and is also important 
as the mam Dutch fishmg-pori; about 98,000 tons, over half of 
the total tonnage of fish landed in the Netherlands, were handled 
there. In the Middle Ages the Dutch took considerable part in 
the herring fisheries of Europe; this was referred to as the 
apak poudnujne and was one cause which led to the growth of the 
Netherlands as a mercantile country. Fishing then was carried on 

SSSSSSSf 0 por,s: indeed - lhe "***“ - •£ 

Adjacent to the northern side of the Umuiden port-basins are the 
blast-furnaces and steel-works or the NtderhZX 

Hoogewis cn Staalfabruken MK, the only fully integrated steel- 
plan in the country (Fig. 22). This was originally construcSd «. 
result of the serious shortage of steel during the war of SJSg j! 
order to mm gate this vulnerable position. It was decided that tie 

in«S from Sho^S*°£ SSSSS !but furtlier Und * 
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industry could be more advantageously supplied with high-grade 
ores imported by sea than with poorer ores from adjacent countries 
such as France. A site of some 7,000 acres was chosen to the north 
of the seaward end of the North Sea Canal, It was intended to 
develop from the first a fully integrated steel-plant, but heavy post¬ 
war rises in costs made this impossible with the limited! capital avail¬ 
able. Three blast-furnaces were erected between 1923 and 1929, and 
bv 1939 the output of pig-iron had reached about 280,000 tons. In 
point of fact this was then considerably more than the Netherlands 
itself could consume* so rather curiously the country became one of 
the world** largest pigdron exporters. KM. Hoogovem did later 
decide to develop the making of steel, and in 1938 a small oil-fired 
open-hearth furnace was put into operation using about 40 per cent 
locally produced pig and the rest scrap. A rolling-mill was also 
erected in 1939 close to the steel-works, but even before production 
started it was dismantled bv the Germans and transported to the 
Hermann Cowing works at VVatenstedL. This plant was recovered 
after the war and began operations again in 1947, producing prin¬ 
cipally Steel plates for the shipbuilding industry. 

After the war the Netherlands was faced with a vastly increased 
consumption of steel for the reconstruction of her damaged cities, 
communications and industries* for her new specialised manufactures, 
and for her contribution to European defence. In 1950 Dutch 



Fto, 22 . _Thi: IJmludf.n Iron- and Stlel-workn the North Sea 

[NoonD'^ft) Canal anp Amsterdam. 

The built-up areas arc shown in generalised f°nn by means of a stipple, 

Bated on Cht°m 0 .ToP°g"iphtek f K<rnrt h^X^inJ^fk dv X'dtHwfn. I: J4J.OOO, 
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industry was using 1-5 million ions of steel, but by 1955 ibis had 
nsen to 2 4 million tons, a figure rather surprisingly only half a 
million tons less than the Belgian consumption, even with their long- 
established tradition of heavy industry. The Netherlands thus has 
become a very considerable importer of crude steel. The Govern¬ 
ment, m conjunction with the industrialists, planned to expand the 
IJmaiden plant as part of the country's post-war economic develop¬ 
ment. _ Whereas Dutch crude steel production had amounted to a 
mere 52,000 tons in 1938. it was planned to expand this to half a 
million tons m 1950 and then to about 800,000 tons bv 1953, The 
open-hearth steel-furnaces were increased to five and their capacity 
has been considerably stepped-up. Several rolling-mills and a tin¬ 
plate plant were built at Umuiden, operated by a newly formed 
company N t V. Breedband. in which the chief shareholders are the 

S u thc C > y 0t AmsLcrda,n - while K.N. Hoogoven s have a 
sma I holding. As a result or these various developments. Dutch 
production of steel rose rapidly, as the following table shows ■ 


Output and Consumption of Sieti 

{Thousand Toni) 



ms 

■ mi j 

j m 2 

1953 j 

1934 

1 1955 

19SH 

Crude stM] . 
Finished sled 

Total finished si^e] 


553 

425 

SMS 

444 

SB9 

575 

m 

707 

979 

£67 

1.437 

1.197 

coniymplion , 

— | 

1.614 

U760 

2,044 

l n 98S , 

2,350 

2,324 


Source: Memento de itmhtiqutj, published bv the E C s C 
Lyscmbourg, annually. + ' 


Thus by 1955 ihe Umuiden steel works were producing about 17 
per cent of all the steel used in the Netherlands, and this interated 
concern is now one of the biggest uniis in Europe i S ' ed 

SfySS*** °*" rf * 

and Haarlem. Another company was farmed in ^ 5^? 

a Maastricht concern, to manufacture Portland cement^rom 'T ^ 
slat with an annual ouipm „r 200,000 IO n s . and anoSe'Tlaj 

l ■ a - *—*. 
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Industry', reprinted from the ;L/Wv SrJ^iirlln ,]?? I ^ ch Iron ;mJ Si«l 
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VII, VIII Rotterdam- (above) the rebuilding of Rotterdam 
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processing plant produces road-making materials. A large power- 
station was built to the cast of the iron-works, utilising pan of the 
blast-furnace gus for electricity production, and supplying much of 
the province of Noord-Holhnd. There are also a jam factors', a 
tobacco factory and a paper factory. 

Some of these concerns arc situated in the municipality of Revet- 
wijk on the north side of the canal, where lives much of the labour 
used at the port of IJimiiden. Hover wijk has grown rapidly, from 
5,329 people in 1899 to 22,109 in 1940 (when the communal bound¬ 
aries were increased) and to 34,249 in 1958. It is designed to expand 
still further as one oT the 'new towns'; the plans being developed 
anticipate a population of 150.000 by I9S0. The built-up area will 
expand to the north-east, absorbing some small existing villages, 
and a completely new town-centre will replace the present one. Con¬ 
siderable areas to the west and south-east of the town have been 
reserved as industrial sites. 1 

Haarlem, with a population of 168,865, is the Fifth largest urban 
centre In the Netherlands, lying font miles to the east of the North 
Sea. The little river Spaarne winds through the town. Haarlem 
grew up as the home of the Counts of Holland + and developed pros¬ 
perous industries at an early date, although like so many others it 
suffered vicissitudes during the wars of the sixteenth century. Today, 
besides being the centre of the bulb industry, it has a variety of 
andustries—engineering, railway rolling-stock and chemicals. Alk- 
inaar (42.507} is the market-centre for much of Noord-Hoi land. It 
was once a small fishing village, surrounded by water (hence its 
name L all sea") until the surrounding polders were reclaimed, when 
it became the centre of a rich pastoral district; its cheese-market is 
well known. 

While Amsterdam dearly dominates the urban life of Noord- 
Hnlland t in Zuid-Holland and western Utrecht by contrast there 
are several large conurbations. These include notably The Hague 
and Rotterdam (whose outskirts are only eight miles apart), which 
together contained in 1958 nearly 12 percent of the total population 
of the Netherlands, and also Utrecht. 

The city of Rotterdam is second to Amsterdam in $Iiq ; in 1958 
its official communal population (including within the eiiy bound¬ 
aries Delfshuvcn and Krahngcn on the north side of the river, 
CharLois, Katendrechi and Feijenoord on the south, and even Hook 
of Holland eighteen miles away) was 731,047. No official figure is 
given for the agglomeration \ but it includes Schiedam [79,028} and 
Vlaardingen (66,740) to the west. 

Much of central Rotterdam has been rebuilt following extensive 

* 1. M. Richards " New Towns in the Netherlands*, in Prt^erss (1956). vol. 45 br 
PP- 147-57. 
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war damage {Plate VII), 1 One of the most interesting new features 
is the Lijnboatu a shopping-centre built to the west of the town halt. 
While most of the streets were planned on usual lines—broad 
avenues, shops and flats above—the Lijnhaan consists of an attract¬ 
ive shopping district from which vehicular traffic is excluded. This 
project was started in July 1952 and completed in October 1953. 

Rotterdam (Fig. 23) is very much greater than Amsterdam as a 
port, it stands about eighteen miles from the sea, mainly on the 
northern bank of the Nieuwc Maas formed by the junction of the 
Ixk and the Noord (see p, 91 and Fig. 29). It was near the con¬ 
fluence of the small river Roue, which wanders in from the north* 
that the old town grew up in the fourteenth century. At first its 
trade was subordinate to that of Dordrecht, for long the leading 
Dutch port, but in the seventeenth century it began to forge ahead. 
The size of shipping grew in (he late eighteenth and nineteenth 
centuries* while the problem of silting in the estuaries became in¬ 
creasingly acute, the result of Ehe tendency of the Rhine distribu¬ 
taries to move south (see p. 89). Until the mid-eighteenth century 
shipping used the direct Briellsche Maas (Fig. 23), for long the main 
outlet of Lek water, but silting formed in this channel a large bank 
(which is now the island of Rozen burgh and this route was finally 
abandoned for another more than twice as long. This went south¬ 
ward through what is now the Noord and the Dordsche KiL and so 
out to the sea through the Haringvlict between Voorne and Goeree- 
Qverflakkec. I n 1830 a channel (the Voomsche Canal) was cut across 
Voome and used for thirty or forty years, but difficulties of naviga¬ 
tion steadily increased as silting encumbered the Coerce channel 
with sand- and mud-banks. Many ships preferred to enter cither 
through the Grevelingen channel between Goerec and Sehouwen, 
then proceed round the eastern end of Ovcrflafckee and down the 
HarlngvLiet to the Voomsche Canal, or even (particularly if they 
were coming from the south) ihrough the Ooster Schelde and the 
Mastgau All these routes were regrettably circuitous. 

The final solution was a direct cut westward eo the North Sea 
the New Waterway (Nieuwe Waterwegl following mainly the line of 
the Scheur, the northern channel formed when the island of Rozen- 
burg split the Maas into two. This involved cutting through the 
sandspit of the Mock van Holland* and it took six years to construct, 
from 1866 to 1872. At first* however, this New Waterway (still 
known above Maassluis as the Scheur} was only ten feet deep, and 
until JBS5 larger vessels were still obliged to approach by the longer 
alternative circuits. It has been subsequently enlarged several times. 


* A dctaj&ed summary (of 287 ppj oHhc first tm years In ihc post-war reeon- 
struetjon of Rotterdam is provided by C. van Traa, Rotterdam; de Geschltdenis 
Van tun Jartn IVcderapbuuw (I955J. 
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and can now be ncgoiiated by vessels drawing up to thirty-three feet. 
Ships enter between moles, nearly half a mile apart, at Hook of 
Holland (Hoek van Hof land), which handles the considerable ferry 
traffic with England. Dredging is constantly necessary in the New 
Waterway* bm with a mean tidal rise of about feet there is a 
useful natural scour, carefully directed and utilised by training walls 
and other works. 1 

The port of Rotterdam consists of quays along both banks of the 
Nieuwe Maas (Plate VIII). together with numerous basins {havens)* 



Ho. 23*— Rotterdam and Neighbouring Waterways. 

The main built-up areas (generaIisoi) are shown by stipple, individual village 
cent rev by a cross. Outside :hc coourtiiliom arc extensive areas of tow-lyins 
polders, with villages usually strung out along the dyked, roads. 

Based on Chremo'TffflOSfapfttK^ K*inrt rarthet Kwinkrifk dvr Ntdcrtamkii, 1:30,000, 
sheds 37 (W urid Eh 

all with unlocked connection with the river. It is used regularly by 
Holland-Amerika and Rotterdam-Uoyd liners, and by many cargo 
vessels. In 1958 Rotterdam itself handled 73-8 million tons of sea¬ 
borne freight (78 per cent or the Dutch total), while if all the sub¬ 
sidiary pons along the New Waterway are included, the total was 
78-9 million tons (82 per cent). Approximately 20,000 ships use 
the port and its subsidiaries each year. Rotterdam is the leading 
European port in terms of tonnage of freight handled. Il is usually 
just ahead of London, it is normally equal to Antwerp ami Hamburg 

1 J W de Vries, ’Uit de GcseHedcnis van dc Roiicrdaime Waierwcg", in 
T. Jt. tied. AJG. (1933). vol. Is*, pp. 4-19. with the aid of detailed naps, describes 
lhe construction, maintenance, problems, etc., of the waterway, including [he 
influence of radar on navigation. 
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combined, and, a Still more impressive fact, it handies very nearly as 
much freight as all the French ports pul together. Much of this 
freight consists of bulk imports of mineral ores, cereals, timber, crude 
oil, coal, and such colonial’ foods and raw materials as groundnuts, 
soya-beans, sugar and bananas. In 1953 thirty-one million tons of 
freight were unloaded at the port, and fourteen million tons were 
loaded; the large balance of the total handled was in transit. 

One major contribution to its importance is its situation relative 
to the Rhine distributaries (Fig. 29). The Noord and Waal form 
a highway leading south-eastward into Germany. The line of 
the Waal, the Maas-Waal Canal, the Maas and the Juliana Canal 
provide a route to Limburg and beyond to southern Belgium. A 
through-route can be followed to Antwerp via the Noord, the 
Hollandsch Diep. the Zuid-Bcveland Canal and the Scheldt estuary, 
and several alternative minor waterways lead northward to Amster¬ 
dam. As a result, the port handled 52 0 million tons of freight by 
way of the inland waterways, or over 50 per cent of the Dutch 
traffic; 34-2 million tons constituted international traffic. 

Since 1950 great developments, still in progress, have taken place 
in the port of Rotterdam. At the eastern end of the island of 
Ro 2 cnburg is being constructed the port of ttotlek. to handle bulk 
imports of mineral- and vegetable-oil, and of chemicals. Several 
industrial undertakings are being built, including a huge Esso re¬ 
finery, a shipyard for super-tankers, and u chemical factory. The 
port-works were completed in 1959, On an even bigger scale is 
the development of Europort, at the North Sea end of the island of 
Rozenburg opposite Hook of Holland. 1 This will be used for oil 
imports, and pipe-lines are being laid to the Dutch refineries, later 
to be extended up the Rhine valley to Cologne. It will also handle 
bulk cargoes of coal and ore, both for a vast new steel-works to be 
built on the site, and for western Europe generally. A ship-canal is 
to be cut parallel to the New Waterway. Excavation of the dock- 
basins is well advanced, and Europort will function, as its name 
implies, as the major port for western Europe. 

The Rotterdam conurbation forms the largest single industrial 
region in the Netherlands. From Vlaardingen through Schiedam 
and up-river to Dordrecht is a veritable Clydeside, with some fifty 
shipyards and other establishments engaged in ancillary industries. 
The output of ships is varied, for the industry both supplies the 
Dutch mercantile marine and executes many foreign orders. These 
include tankers, merchant ships, motor coasting-steamers (a special¬ 
ity of the Dutch yards), tugs, dredgers, hoppers and floating cranes. 
Warships are built both for the Royal Netherlands Navy and for 

' K- P- van tltr M a ndcl,' Faro part : the gateway to Europein Progress (1958), 
vol* 46. pp. 199-30$, 
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foreign customers; the famous Polish submarine Orzel was a product 
of a Dutch yard. Major vessels built include the Nfeuw Amsterdam 
(1938, 36,667 tons gross), the Rotterdam (1959, 38,650 tons), flagship 
of the Holland-America Line, ilic Slatendam (1956-7, 24,300 tons), 
the Ryttdam (1951, 15,015 tons) and the Maosdant (1952, 15,024 tons), 
There has been a considerable post-war expansion in Dutch ship¬ 
building activity, and 477 ships were launched in 1955-8 of an aggre¬ 
gate tonnage of 1,543,000, a third of which were for foreign customers. 
The largest ship on the stocks in I95S was a46,000-ton tanker under 
construction for Esso Nederland N.V. Marine engineering is also 
well developed, while the manufacture of lock-gates, caissons, pon¬ 
toons, pumps and bridges is an obvious reflection of the country’s 
own requirements. Dutch firms carry out con tracts for port-works, 
drainage and regularisalion schemes in many parts or the world. 
There is ;t vast range of other metallurgical Industries and the usual 
port industries: mineral-oil refining, distilling, vegetable-oil refining, 
the manufacture of paper, timber products, and many more; it 
would require an industrial directory lo list the multifarious activities. 
Special mention may be made of Unilever'% two huge factories, one 
making soap at Vlaardingcn, the other margarine at Feijcnoord. 
Both Dutch oil-refineries are in Rotterdam, in the south bank suburb 
of Pernis adjoining the Petroleum-Haven to the west of the main 
port; the Royal Dutch Shell refinery' 1 had a through-put of S'75 
million tons in 1954, that of Caltex 1 55 million tons. Mention must 
be made of Lhe distilleries at Schiedam, world famous for gin. 

Vlaardingen, on the Nieuwc Maas between Rotterdam and Hook 
of Holland, has grown enormously in recent years, partly because 
of the development of its port and partly because of the introduction 
of new industries, while it also has some importance as the third 
fishing-port in the Netherlands, It is being developed as a ‘new 
town’; 11 the first stage, to house 25,000 more people, will be 
completed by 1961, and further developments envisage a total 
population of 140,000, The method used is to build large rectangular 
blocks of flats of varying height, w ith community buildings and small 
parks. The first phase is being carried on in the western suburbs, 
and the new district is called Westwijk, 

The Hague (known in Dutch both as VGravcnhagc and Den 
Haag) is an attractively la id-oat town, with broad tree-lined avenues 
and imposing squares, substantial houses and Government buildings, 
new well-designed residential suburbs, pleasant gardens and wooded 

1 This refinery has beer entity developed, and by PJS8 it had a through-put 
of (h million tons, (he largest individual refinery in western Europe, A new dock, 
eapahle of accommodating 65,00tMon rankers, is urater construe!ion, 

s j. m. Richards, ■ New Towns in lhe Netherlands’, in Progress 11956), voL 45, 
pp, 147-57. 


70 


THE LOWLANDS 


parks, in all ‘an animated and cheerful city'. Originally situated 
two or three miles from the coast, it has expanded into the dune- 
lands, and Scheveningen (one of the most popular seaside resorts 
on the North Sea) and Loosdumen are now officially within the 
commune. Its population has grown rapidly From 56,000 in 1830 
to 206,000 in 1899 and to 606,825 in 1958. The functions are 
primarily political and administrative, for it is the seat of government 
where the States-Gcnerai meets (although Amsterdam is the actual 
capital), and it has been the scat of the Permanent Court of Inter¬ 
national Justice since 1922, Formerly the city had little commercial 
or industrial importance, but in the last few decades the number of 
banks and offices has increased, and some industries have been 
esta blished. These i nc I ude printing (notably l he governiucn t st at ton- 
ery office), paper-making, clothing, minor metal manufactures, 
furniture and food-processing. Scheveningen is the second Dutch 
fishing port; in J958. 50,477 tons of fish were landed there, about 
30 per cent of the Dutch sea-fisheries’ catch, mostly consisting 
of herring, which are salted at several large plants beside the 
harbour. 


Five miles to the south-east of The Hague is the quiet attractive 
town of Delft, with a population in 1958 of 72,261. It stands on 
the Schie, and the old town is enclosed by a rectangular moat, the 
Singcl-Grachl. It was long famous for its pottery, although the 
industry nearly died out in the eighteenth century; a certain revival 
has taken place since the end of the nineteenth century. Delft has 
a variety of light industries—the making of cigars, dyes, alcohol, 
gelatine, margarine, yeast and electric cables—and it is a pleasant 
residential town with a certain attraction for tourists. Other impor- 
lant features include the Topografische Dientsi, which produces the 
official Dutch topographical maps, and the large Hydraulic Labora¬ 
tory which carries out research investigations, 

Leiden, a town ol 95,882 inhabitants, lies about twenty-two miles 
north-cast of The Hague, five miles from the coast of the North Sea. 
It stands among the branches of the Oudc Rijn, which flow slug- 
gishly through and around the town. A former flourishing doth 
trade now survives only in the manufacture of blankets and “special 
livery-cloth, and at the height of its prosperity in the early seven¬ 
teenth century it had a population considerably greater than it has 
today. Leiden is in effect a cultural centre, and with its traditions 
of the past it also has some importance for the tourist trade The 
few industries include printing and publishing, distilling and clear- 
making, but these arc of no great value. 

Dordrecht (30.503) stands mainly on the south bank of the Oudc 

Kii aS |? C n 2* ™ etl " g ° r , the Noord ‘ lhe Wami i the Dordsche 
Kil. Until the seventeenth century Dordrecht was the leading port 
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of the Netherlands, but silting and the increasing size of ships 
caused Rotterdam* fifteen mites nearer the sea, to forge ahead in 
the nineteenth century. Nevertheless the deepening of the Glide 
Maas has helped Dordrecht* and it has extensive inland waterway 
connections. With Zwijndrccht on the opposite bank of the river 
it handled I 01 million tons of freight in 1953, although this in point 
of fact amounted to only I Q per cent of the total freight handled by 
Dutch pons. Its industrial activities arc of much the same charac¬ 
ter as those of Rotterdam aEthotigh on a smaller scale: shipbuilding, 
marine engineering, various metallurgical industries, chemicals, a 
Unitever oil-seed crushing-plant, and high quality glass-ware. 

Utrecht {252,1041, the fourth city of the Netherlands, is situated 
on the Kromme Rijn where it splits into ihc Vecht (which wanders 
off northwards to the IJssel Meer) and the Oude Rijn, The rivers 
are here markedly entrenched, and the city grew up on the high firm 
banks ; the canals that intersect the town, the Nieuwc- and Gudc- 
Graehtcn* lie far below the level of the bordering houses. It has 
long been an important centre of communications, for it stands in 
the centre of the 1 isthmus' between the IJssel Meer and the Lek, at 
the junction of the pcat-polderknds to (he west and north-west* the 
river clay-lands to the south, and the morainic hi 11 -country to the 
east. The Mtrwcde anti the Utrechi-Rhinc Canals, several times 
enlarged, have linked Utrecht with Amsterdam and with the Lek. 
The completion of the Amstcrdam-Rhine Canal (see pp. 92-31 has 
further improved the position or the town* as will the state highways 
which are being built. 

As a result of this central position Utrecht has many metropolisan 
functions; it is the seal of the Roman Catholic archbishopric, the 
headquarters of the Nerferfondsche Spoonvegen (the State Railways), 
and it has a celebrated university. I t is an important industrial town, 
with numerous engineering activities, the manufacture of railway 
rolling-stock and chemicals, tobacco processing, and an immense 
output of factory- made dairy produce. To the north-west, along 
the Merwede Canal, have developed (he new industrial suburbs of 
Zuilen and Maarssen. Its commercial and industrial fair is world- 
famous. 

In (his section on the Dutch coastal lands* considerable space has 
been devoted (o these towns, the inevitable result of a remarkable 
development of city life within a small area of western Europe. 
Nevertheless, it must not be forgotten that a mere five miles from 
Amsterdam lie (he fertile arable Sands of the 1J Polders, that only a 
mile or two north of Rotterdam is the deep Prins Alexander Polder, 
and that many of the workers of Utrecht live on the wooded 
Gooiland Hills not far to (he east, In this part of the Netherlands 
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intensely developed urban and rural ways of lire are in close 
juxtaposition. 


THE SOUTH-WESTERN ISLANDS AND ESTUARIES 

This sub-region comprises the whole of the province of Zeeland, 
(except for Zccuwsch-Vlnanderen which is part of Maritime Flanders) 
(see pp. 83-5 >. together with the extreme south of Zuid-Holland. This 
is the delta-region, including the four major estuaries—the Wester 
Schelde, the Ooster Schelde, the Cirevelingen Maas and Voikcrak, 
and the Maringvliet. Between ihe first two are the islands of Will- 
chcren, Zuid-Bevel and and Noord- Bevel and, 1 although the first and 
second of these were actually converted into a peninsula when cause¬ 
ways were built to carry the Flushing to Bergen-op-Zoom railway. 
The island of Schouwen-Duiveland and the peninsula of Tholcr 
separate the Oosler Schelde from the Grevelingcn Maas, and Goerec- 
Ovcrlbkkee divides the latter from the Huringvlicl. This, as has 
been shown (p. 35), is the main area of exposure to flooding, com¬ 
prising some 700 square miles of dyked islands and peninsulas con¬ 
sisting mainly of reclaimed heavy marine days; the doors of the 
polders are well below the perimeter dykes and the mean le vel or the 
sea. It is the area that will be transformed by the "Delta Flan’ 
already described (see p. 38). In May, I960, a phase of the Plan was 
finished when the dyke Unking Noord- and Zuid-Beveland across the 
Zandkreek was completed. 

This is one of the main arable districts of the Netherlands, No 
less than 61 per cent of the total area of Zeeland was officially classi¬ 
fied in 1958 as arable land, only 15 per cent under permanent pas¬ 
ture. About a quarter oT this farmland grows wheat, and barley is 
also important. Approximately a quarter of the Dutch sugar-beet 
and flax output is grown, together with a considerable acreage of 
potatoes, onions, leguminous crops and other vegetables. Cultiva¬ 
tion is intensive and yields are generally high; the wheat yield in 
Zeeland reaches ihirty-one cwts. per acre, compared with the quite 
high figure or twenty-eight cwts, for the Netherlands as a whole, 
in Zuid-Beveland there is a large acreage of orchards and bush- 
fruit. especially red currants. Although this region as a whole 
is predominantly arable, in 1958 of the 88,000 cattle in Zeeland about 
a quarter were dairy animals. This figure is, however, by far the 
lowest for any Dutch province, the next being Limburg with 153.000, 

A certain amount of inshore fishing is practised among the islands; 
for many years the oyster and mussel beds or the Ooster Schelde 
have been carefully managed. The loss of these is one disadvantage 

■ C. Hagc. Noord-BovcLmd*. in T,E.S.G. ((951). vot. 42. pp. 36-98, 
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of the Della scheme which has in fact caused some apprehension and 
opposition. 1 

In spue of the intensive and prosperous agriculture, only the 
provinces of Friesland and Drenthe have a density or population 
lower than that of Zeeland : its density of 430 people per square 
mile in 1958 was rather less than half that of the country as a whole 
and only about a fifth that of Zuid-Holland. This is due to the 
absence of large towns t a mere IS per cent ol the population lived 
in towns of 20.000 or over in 195S, compared with fcO per cent for 
the Netherlands as a whole, and only Drenthe had a smaller urban 
population. The only town of any size is Flushing {Vtissingm, 
Flessiague), with a population of 29,603. on the southern tip of 
Walchercn. It is the third port of the Netherlands, though its former 
packet-services with Harwich have not been resumed since the war 
of I94Q-5. It has extensive oii- and coal-bunkering facilities, and 
also the large shipbuilding yard of the Koninklijke Maatscteppij 
De Schelde, Its main advantages as a ferry-port are that it is the 
nearest Dutch port to Britain, it has a direct approach from the 
North Sea, and it has rail connections via Rooscndaal with both 
Antwerp and Rotterdam, The capital of the province is \1iddcl- 
burg, once a sea-port, now linked by canal to Flushing and to the 
Veergat on the north of the island. It is a pleasant quiet administra¬ 
tive and market centre, with the old town still surrounded by a moat. 
Veere, at the northern end oi this canal, is another lorffifif port, 
which with Zierikzee on Schouwen and several other tiny places have 
ceased to be of any importance as a result of the siiling-up ol their 
harbours and the increased size of shipping. 

The population then is dispersed among the arable lands of (he 
islands. Some villages are grouped around refuge-mounds, similar 
to the terpen and wierden of the north, though known in Zeeland as 
vtiedbergen or simplv as hillen. Other villages arc strung out along 
the lines of ancient dykes or cm sandy ridges that indicate (he 
positions of former silted channels. 


■ The result* of the closing of the under the Dele. Finn «ttie 

cultivation of oysters and mussel*, tocher with the lobstwand shnmp fbhen« 
(especially in (He Oosicr Schelde, centred on Ycrseke;, is described by A. G. U. 
Hildebnmdt, *Dc Gevolsen van da Afsluiling van dc Zwgalen v “ ( de isscnji, 
in T.E.S.G. (1956). V0l. 47, pp. 189-98. 


Chapter 4 

MARITIME FLANDERS 

The coastal plain from the esiuary of the Wester Schelde in the north¬ 
east to where the chalk hills of Anars reach the Channel coast at 
Sangatte, a few miles west of Calais, forms a distinct regional unit, 
referred to as ‘Maritime Flanders'. About thirty-five miles of this 
North Sea coast are in France, forty-two in Belgium, and eight 
miles in the Netherlands, while a further forty miles form the 
southern shore of the Wester Schelde. The whole length provides 
a remarkably straight and unembayed coastline, characterised by a 
broad extent or sandy beach uncovered at low tide, and backed by a 
continuous barrier of sand-dunes strengthened in places by artificial 
defences. Behind this again lies a flat plain, seamed with drainage 
channels and extending landwards for some sis to ten miles to 
approximately the five-me I re contour. 


THE EVOLUTION OF THE COAST 

The evetuiion of this coastal plain has already been described 
down to the end Of the Lower Holocene, at about 5000 a.c. On 
the offshore bar, which extended far to the north-east beyond the 
Scheldt, Meuse and Rhine breaches (see p. 28), accumulated a tine 
of sand-dunes behind which lay a marshy lowland. Here sediment¬ 
ation was considerable, and with the onset of the mild damp con¬ 
ditions of the Atlantic phase, the growth and decay of vegetation 
led to the formation or peat-beds. This continued into the Sub- 
Boreal phase, although under those cooler and drier conditions much 
less peat accumulated, but with the return of a milder damper 
climate peat accumulation was again accelerated. Neolithic finds 
in Flanders testify to the presence of man in the region at this time. 

The development of the coastlands of Flanders in historic times 
has been studied in detail by Belgian geologists and botanists. 1 There 
have been several phases of marine transgression. The Dunkirk / 
phase, from the second century b.c. to the first a.d., was responsible 
Tor considerable sedimentation near Veurnc and Osicnd The 
second phase, Dunkirk If, occupied the period from the fourth to the 
eighth centuries; at its maximum in she fifth century this transgres- 
smn covered the coastal plain as far inland as the five-metre contour, 

c ' .^• | avcrn!?r > * I ' >E ' ,ialulilJn la P 1 * 1 ™ ft'arilime beige', in Bulletin de ia 
Sonet* belzt de GMopie (1947), vof. J«, p. 332. ** a 
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and much sill and fine sand was deposited. Only a few sandy 
islands, the remnants of the former dunedine, remained above the 
water-level Conversely, tidal channels were cut down into the peal- 
beds ; their courses can still be traced by deposits of coarse sand* 
Tor when the level of the surrounding peat-lands was later lowered 
through drainage and resultant shrinkage and compaction,, the 
winding sand-filled channels were left outstanding. The areas 
covered by the silts and sands are referred to generally as the Omk 
Umd. 

From the eighth century onwards (he sea slowly receded, and the 
progressive drying-out of the shallow lagoons was assisted both by 
natural sedimentation and by some reclamation by man; docu¬ 
ments as early as the tenth century relate to the building of dykes. 
Considcrablc protection was afforded by the accumulation of another 
line of dunes (see p. 29), which like its predecessor originated as an 
offshore bar built up by the waves. 

There was a further but less extensive transgression in the tenth 
century* referred to as Dunkirk ill A* It caused several breaks 
through the new dune-line, but the artificially strengthened defences 
helped to limit the extent of this inundation. The estuary of the 
[Jzer (in French Yser) became a broad sheet of water, and the en¬ 
larging of a breach near Knokke was responsible for the Zwin T An 
extensive marshy depression (probably caused by peat-cutting), 
known as the Grool-Mocrcn or Grand- Moores, which extended 
across the position of the present French frontier, was also flooded. 

Towards the end of the eleventh century a renewed transgression 
(Dunkirk HI B) particularly affected the Zwin estuary* resulting 
in a rapid growth in the importance of the port of Bruges, The 
deposits associated with the /// A and III B transgressions cover 
the now j reclaimed areas referred to as the Middeilemd* found along 
and to the cast of ihe Uzer estuary and between Btankenberge and 
Bruges. 

Reclamation went steadily on, furthered especially by grants ol 
land to the Cistercian religious houses. Bui as in Groningen and 
Friesland many set-backs were experienced, tor sometimes too exten¬ 
sive an area was reclaimed with inadequate protection* so that some 
storms did grievous damage. In the succeeding centuries cata¬ 
strophes occurred at intervals notably in 1277, 1288 and 1357, In 
1377, when the Wester Schelde was enlarged into its present estuary' 
form, twenty-two villages were inundated with great loss ot life. A 
very disastrous Rood occurred in 1404, and as a result the GrtwJ 
Mmsdiik {digue du Comte Jemt) was built by the Counts of Flanders 
to buttress the dune-wall: this ean still be traced in places* we 
inland of the present coastal defences. Other inundations were 
sometimes a result of neglect during the wars to w hich Flanders was 
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grievously and frequently subject* sometimes deliberately caused 
as part of military strategy; the so-called ■ Polders his tongues 
d w Ostende* to the south of that town were Hooded by the beleaguered 
Dutch between 1601 and 1604, These polders incidentally were 
maintained as water-areas until 1800 to serve an unusual purpose; 
at low tide the sluices were opened and water from the polders 
flowed strongly seawards, helping to scour the shipping channel and 
maintain an adequate depth of water in Ostend harbour. 

Unlike the Netherlands, since the seventeenth century little serious 
Hooding has taken place in Belgium. No major rivers bring massive 
contributions of flood-water to the coastal lowlands, the strengthened 
dune-line is straight and continuous, and no area actually lies below 
the Ostend datum, although some land is below high-ttde level. The 
only area Hooded since the seventeenth century in Belgium has been 
the lizer estuary, twice deliberately for defensive purposes in 1783 
and in [914-18, once in 1 9*23 by the collapse of a temporary dyke 
during a storm. A very small area to the east of De Zoule was 
inundated by the floods of 1953- There have been inundations, 
however, both in Dutch and French Flanders* along the estuaries 
of the Scheldt and the Aa. 

Marine erosion has pushed the coastline a little landwards m 
historic limes. Between Dunkirk and Nieuwpoort and again near 
Ostend the present coastline lies a few hundred yards inland of its 
position in the tenth century. Testereph and Scarphout were 
formerly ports which had silted up by the twelfth century, but today 
their sites lie some distance offshore. There are other such records, 
but for the most part the coastal defences which protect against 
inundation have also served against erosion. 

The features of the Flanders coastal plain are described under 
first the beach and dune-rampart, and second the polder-lands 
(Fig. 24). 

THE BEACH AND DUNES 

The broad beach, uncovered in places for a width of nearly p 
quarter of a mile at low tide, consists of sand T strikingly free from 
pebbles, which k fortunate for the Belgian resorts. The set of the 
currents and a longshore drift move some sand and mud, although 
this is largely checked by groynes (Plate IX)* 

Bilimd the beach rises a long rampart of dunes, cut ihrough only 
at Dunkirk and by the Aa estuary at Gravelincs in France, and at 
four places in Bclgium^at the mouth of the Lbter below Nieuwpoort 
at Ostend. near Zeebrugge where the ship-canal from Bruges reaches 
the sea between the moles, and at the shallow mud-covered inlet 
which marks the former mouth of the Zwin estuary. Between the 
lizer mouth and Dunkirk the dune-belt is over a mile wide, and 
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Fig. 24.—The Flakdekj Coast south-west ok Ostlsd. 

Thi^ complicated puflcrn of ihe drainage canals is mw;h BunpliFicd* 
[instd on c<tffr dt* Befgique au ! : 100*000'< sheen I* II, Vll r Vtll 
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between Ostentt and Wcnduine and again near Knokkc it is nearly as 
wide. On the other hand, to the west of Oslend it becomes a narrow 
single dune-line. The highest dune is the 'Blekkcr*. which rises to 
167 feet near Oostduinkerke, and many more exceed a hundred 
feet. The dune-line is chaotic in appearance, a tossing sea of sand, 
with clusters of crests separating broad expressions (known as pannes), 
but with a steep uniform slope falling lo the beach. An irregular 
cover of vegetation consists of marram grass planted to help stabilise 
the sand, patches of scrubby bushes—osiers, willows, gorse and 
aromatic shrubs, and here and there plantations of conifers. 

This coastline within Belgium is an almost continuous holiday 
resort, for apart from the major centres, Ostend and HI an ken be rgc, 
there are many -haJett and -plages fronted by promenades and con¬ 
crete sea-walls, 1 Among the dunes arc individual villas, hotels, 
holiday-camps and huge caravan-parks. The remains of Hitler's 
'Atlantic wall’ are visible—massive gun-turrets that have slumped 
down the dunes, and pill-boxes that have been converted into 
public conveniences or refreshment kiosks. Between Dunkirk and 
De Panne the dune-belt is still a chaos of concrete emplacements, 
rusty barbed wire and une.tploded mines; demolition and clearance 
were going on in this area until 1956, 


Apart from the tourist industry and the presence of packet-ports, 
the coast has little economic importance. The old town and citadel 
of Calais stand on whal was a dune-island, surrounded by several 
basins and canals, and approached from the sea between long 
converging jetties. The port-works stand on piles which go down 
through the sands into the Flanders Clay. The new town, with the 
industrial suburbs of St. Pierre, has developed to the south ; factories 
make lace, rayon, clothing and embroidery, and there are several 
food-processing establishments and timber-yards. Calais is im¬ 
portant as a ferry-port at the terminal of the shortest sea-route 
between Britain and the Continent, and imports of Limber, ores 
chemicals, cellulose and other bulky raw materials are unloaded for 
the northern industrial area of France. About 2.000 ships used the 
port in 1958. with a total net tonnage of 21 millions, and 454 000 
passengers arrived from England, 

Dunkirk {Dunkerque), still bearing its tremendous sears from the 
summer or 1940, ts an important entry for the north-eastern indus¬ 
trial region of France and the western Flanders Plain. The turning, 
basin and large maritime locks, under construction before 1939 have 
been finished since the war, and the harbour handles a large car- 
ferry traffic with England, The town has a few processing industries 
mostly in the suburb of Si. Pol-sur-Mer, where a large oil-refij,e!£ 
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owned by the Society Qinirah des Huiles el Pei rotes* has a through¬ 
put of two million ions (I954). 1 

Ostend (Ooslerufc in Flemish, Ostende in French) is an important 
ferry-port at the terminus of an international rail way-route. It 
is also the chief Belgian fishing-port, for in 1958 it handled about 
<0 P 000 tons of fish out of a Belgian total of 50,000 tons, and there 
are associated fish-curing and canning plants, refrigeration plants, 
and fertiliser factories. A large shipyard builds trawlers and such 
specialised craft as dredgers. The chief importance of the town, 
which in 1958 had a population of 54*653* is as a very popular 
seaside resort, 

Nicuwpoort (in French Nteupon),. situated about two miles from 
the sea up the Uzer estuary. has a harbour for small tramp-steamers 
and fishing-boats, and its local industries include a chemical works 
to the south of the town. Zeebruggc is a wholly artificial port, pro¬ 
tected by a mole nearly five miles in length, and linked to Bruges 
by a ship-canal. The port handles a varied commercial traffic, 
mostly imports of coal and ex pons of coke, chemicals and cement. 
To the south of the inner harbour the large Solvay chemical-works 
and a coke-oven plant both depend on Imported coal and raw 
mate rials. 


THE POLDERS 

Inland of the dune-belt lies a long narrow strip of what is referred 
to as the Flemish poldcrland. This widens in two places, along the 
valleys of the Aa and the Uzer. 

The Aa polders, in French Flanders, occupy more or less a triangle 
with its apex at St. Gmer (where the river leaves the low clay-covered 
plateau) and Us base on the dune coast. The Aa, rising to the south¬ 
west of St. Gmer on the eastern slopes of the chalk hills of Artois, 
enters the poldcrland below that town, and flows to the sea beyond 
Gravel]nes between high dykes built well above the surrounding 
countryside. 

The Uzer follows in its upper course the general south-west to 
north-east direction of the Flanders rivers (see p, 15). but then 
makes an abrupt right-angled bend northwards and breaks through 
to the North Sea coast near NEeuwpoort It probably owes this 
change of course lo the Dunkirk // marine transgression^ which pro¬ 
duced several shallow emhayments into one of which the upper 
Uzer was diverted. This estuary seems to have extended as a broad 
sheet of water as far inland as Loo until the tenth century, but 
gradual reclamation has since reduced it to the narrow tidal creek 

* The name of this company has recently been changed lo the SvrtM frontal 
dei Paroles B.P. Its actual cuipuE in 1953 was 2 06 million tons- 
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of today. Several sluices at Nieuwpoort are used lo regulate the 
levels of the coastal canals and to dispose of flood-water brought 
down by the river. These sluices were operated to flood the IJzer 
valley as part of the defence of Nieuwpoort in the war of 1914-18. 

The surface of the poEder-land is interrupted only by depressions, 
usually the result of peat-cutting or of digging day-loam for brick- 
making, and by sandy hillocks rising twenty feet or so above the 
general level. Some of these hillocks near the coast arc the remnants 
of older dunes, those farther inland are 'islands' of Pleistocene 
sand; they sometimes farm useful village sites, as in the case of 
Ghtcl to the soufh of Ostend. The soils are variable; patches 
of yellow sand* black silt and grey or blue marine clays can be seen 
within a few ? yards of each other, although the days usually pre¬ 
dominate. 

The polders are covered with a maze of drainage ditches (Pig. 24), 
many in orderly geometrical patterns, others in irregular chaos; 
some of the latter were formerly tidal creeks. They lead into larger 
channels known us leedert, warren, watergariden and grarhfen, and 
then into a few major outfalls, such as the Lys Derivation and 
Leopold Canals, which take most of the water to the north-east of 
Bruges, and the Noord Eede. The rivers lizer and Aa also help. 
The small navigable waterways (Fig. 25)„ along which it is possible 
far a barge to move from Calais lo Bruges more or less parallel to 
the sea, play little or no part in the drainage since they are usually 
enclosed within dykes some feet above the surrounding countryside; 
frequently a drainage canal at a lower level runs parallel lo a water¬ 
way* and may even pass under it in a concrete siphon. 

The polders are divided for drainage purposes into units, under 
the control of elected syndicates or wateringues, many dating from 
developments in the twelfth century. In each polder the water-table 
is maintained at a specific level; excess water is removed by gravity 
when the sluices into the main outfalls are opened at low tide, or 
occasionally by pumping. One additional problem, the result of 
much of the polders lying below normal high-tide level, is the infiltra¬ 
tion of salt water into the subsoil should loo much fresh water be 
pumped away. 

These Flemish polder-lands may be divided into several units 
(Fig. 11). In the west the French polders lie within the Aa basin, 
succeeded eastward by the more extensive Belgian polders, and along 
the southern shores of the Wester Schelde are the polders of Dutch 
or Zealand Flanders {Zeeuwsch Vhatufereri). In addition, the lands 
bordering the Scheldt estuary and the Antwerp region itself must 
each be considered separately. These are lettered 2a to 2d respect¬ 
ively on Fig, II. 
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The French Polders. —The polders of French Flanders, though 
nowhere below mean sea-level, remained as marshland much later 
than did those of Belgium. Little in the way of reclamation was 
accomplished until the eighteenth century, and even in the nineteenth 
winter flooding was still widespread. These polders are wet because 
of the proximity of the c halls-edge to the west, from which copious 
spring-water is discharged. 

The reclaimed polders arc now the scene of a prosperous arable 
farming. Some cattle are reared, both for dairying and for meat, 
to supply the industrial towns in the Lille area and on the northern 
French coalfield, but livestock are not so important as in Belgian 
Flanders, As the marshes were reclaimed, they were put under 
cereals, beans and clover, and some districts concentrated upon 
flax-growing. These crops are still grown, although the area under 
flax ha$ notably declined, and the largest acreage is now devoted 
to sugar-beet, for which the north-east is the most important pro¬ 
ducing region in France; several large refineries have been built 
since the 1914-13 war. There are many prosperous market-gardens, 
and chicory is a local speciality in sandy areas. 

Several factories processing agricultural commodities are situated 
at points along the banks of the canals, equipped with wharves to 
handle imported coal and raw materials. These include distilleries, 
breweries, chicory-mills, vegetable canneries and saw-mills, and they 
help to provide full employment in this agricultural countrvside. 

The population lives cither in villages straggling in linear pattern 
along the embanked roads and on slight eminences, or in large 
prosperous-looking though isolated farmsteads, for there are few 
towns, St. Omer stands at the junction of the polder-land with 
Interior Flanders, where the NcufTossd Canal is linked with the 
canalised river Aa. It is a small market-town, with a Tew' factories 
manufacturing clothing and underwear. Other towns are Bour- 
beurg, also with some small factories, arid Bcrgues at the junction 
of three waterways surrounding the town, which give it a Bruces- 
like appearance. 


The Belgian Folders-—In Belgium about 50 per cent of the polders 
are under permanent grassland, while much of the remainder is 
under rotation grassland, with oats and green crops for fodder 
Large daily herds produce liquid milk for the towns of central 
Belgium. Sheep, the basis of the mediaeval Flemish woollen indus¬ 
try, were grazed on the salt-marshes and grass-covered mud-flats 
(schorres). Some sheep arc still to be seen, mostly in Oost-VIaan- 
deren near the Dutch frontier, but are few in number in comparison 
with past nntunes. Pig-rearing is usually associated with dairy 
farming. Further south, on the slightly higher lands towards 
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Interior Flanders, sugar-beeL flax and mailing-barley are grown. 
The demands of neighbouring urban markets have resulted in 
market-gardening on the sandy soils where the dune-belt meets the 
polders; these produce early vegetables, notably potatoes and carrots. 

Farms usually stand on sandy ridges or hillocks away from the 
damp pastures, and with an occasional line of pollarded willows or 
poplars [hey form the only interruptions to the sweeping open 
countryside. The many dispersed villages each consist of little more 
than a nucleus of a church, an inn and a few shops, situated at a 
road-confluence or where a road crosses a canal. A few small 
market-towns include Veurne (in French Fumes)+ the focus of four 
water way s T six roads and a railway, the market-centre of the frontier 
district; it has a few small processing industries. Its population 
in 1956 was only about 7+300* 

Bruges (its official Flemish form is Brugge) h the largest town, 
with a population of about 52.500, situated op the edge of the polder- 
land eight miles from the sea. to which it is linked directly at Zee- 
brugge by a ship-canal and also by a much longer waterway (the 
Gent-Oslend Canal) which wanders leisurely across the plain to 
Os tend. The old town, encircled and intersected by canals, exists 
mainly on its dual function as an attractive tourist centre and as a 
markeE-town for the northern districts of the province ol" We$i- 
Vlaanderen. On the north side of the town considerable industrial 
developments have taken place alongside the canal basins, including 
small shipbuilding yards, engineering works which construct bridges 
and rolling-stock, breweries, flour-mills, a yeast factory and several 
timber-yards. A number of craft industries still cater profitably 
both for tourists and for export—lace-making (largely a domestic 
industry), embroidery, wood-carving., fine printing and glass-painting. 

Dutch Flanders. Tn the north the strip of polder-land widens and 
trends almost at right angles along the southern shore of the Wester 
Schelde. Most of these polders arc in Dutch territory, forming 
what is called Zeewscfa (or Zcctinj-) Vlaa/ideretx (Zealand Flanders). 1 
They are bordered by tidal marshes and mud-f!a(s seamed with 
creeks. As late as the fourteenth century, the northern corner or 
Zealand Flanders consisted of an archipelago of islands Kad/und, 
Wulpen, Oostburg and others— intersected by branches of the Zwin 
estuary. Silting took place, stimulated by dyking along Ehc Wester 
Schelde, to the great detriment of Bruges at Ehc head of the Twin. 
The coastline is now protected by a thick earth dyke, reinforced with 
stone-facing along virtually its whole length. Substantial Hooding 

1 S. E_ Siting!-Kou we. Zteawi- ytaanfarm (1950k Puhktaiit m*. 2 uit fat 
Geografitch instituut far Rijk* Univerxisrit w Utrecht ; this is a 'try full account, 
with detailed maps. 
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has nevertheless occurred at times, the Iasi in February 1953 (sec 
p. 36), when the dykes were breached near Terncuzcn and on either 
side of the northward-projecting Hock van Ossenisse. One piece of 
reclamation has been completed since the war of 1939—45; the broad 
creek known as the Savojaards Plant, which dried out at low tide 
leaving only the Bra a k man channel, has been dyked-off from the 
open sea. The Braakman was the outlet of a canal from Gent via 
Ertveldc to the Wester Schelde as early as the tenth century, and also 
the outlet of the Sasvaan in ihc sixteenth century from Gent via 
Sas-van-Gcnt. This canal had silted up by the end of the eighteenth 
century, and finally the Gcm-Terncu/en ship-canal was cut across 
the polder-lands in 1827, 

This canal, two-thirds of which is in Belgium, has been en I a reed 
several limes, so that it can now lake sea-going vessels up to 10,000 
tons gross, as determined by the dimensions of the triple sea-locks 
at Tcmeuzen where the canal enters the Wester Schelde. One 
internal lock at Sas-van-Gent in the Netherlands near the frontier, 
larger than the sea-locks, was constructed to cope both with flood 
water, since extensive (loading on the upper Scheldt and the Lys is 
relieved by way or this canal, and also with exceptionally high tides 
in the Wester Schelde; the sea-locks am opened for several hours 
before and after high tide, It is twenty miles long, with a width of 
164 feet at the surface, and has a minimum depth of seventeen feet- 
Before the war, the two countries planned a joint scheme to double 
the depth and to quadruple its width, but nothing has so Tar been 
put into effect. Nevertheless, in 1957 the canal transported over 
eight million tons of freight; 792,000 tons of coal and 4] 6,000 tons 
of building material were unloaded at ports along its banks. 

These Zealand Flanders polders are low-lying, some well below 
mean sea-level, notably the Paul us polder to the south of the Osse¬ 
nisse peninsula. The reclaimed heavy marine days arc almost 
entirely under arable cultivation, although dairying, pig-rearing and 
ion the salt-marsh pastures) sheep-grazing are practised. The main 
crops are cereals and roots grow n in rotation, together with market- 
gardening and fruit-cultivation. Large prosperous-looking farms 
are dispersed over the open countryside, and villages are few and 
scattered, occasionally curiously forlorn in appearance, sometimes 
rather attractive. Some, such as Sluis. are decayed ports ■ ihis 
formerly stood on the shores of the now silted Zwin, although it is 
still connected to Bruges by a small canal constructed during the 
regime of the United Netherlands, Biervliet was a fishing village 
where u ,s said the method of curing herrings was invented a 
hemng-vane surmounts the spire of the town hall Other sm-dl 
lowns-Zuidzands, Ooslburg and Uzendijke in the west, and Axel 
Hubi and Zutddorp in the cast — are market-centres. 
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Tcmeuzcn (somesimcs known simply as Ncuzcn} stands at the 
seaward end of the ship-canal to Gent. The port tranships coal and 
raw materials into barges, some transit traffic passes through to 
Gent, and it has a small fishing industry The canal does not handle 
cargo originating locally (this, mainly fruit and agricultural produce, 
is despatched by rail). It has benefited Sluiskil to the south, where 
coke-ovens (using imported coal) and an ammonia plant have been 
built, and coke and fertilisers are exported. 

THE SCHELDT ESTUARY 

The estuary of the lower Scheldt is dyked on both sides, for most 
of the bordering polder-lands lie well below high-tide level 1 The 
lowest official point in Belgium is actually at Austruweel (half a 
mile dowmstream from Antwerp on the river bank), just one metre 
below the Gstend datum, lit the east the alluvial soils change gradu¬ 
ally to 1 he sards of the western Kcm pen land, while to the west is 
the fertile Woodland or pays de [Vacs, which rises gently southward 
into She plain of Interior Flanders, 

The distance between Antwerp, where the Scheldt is nearly six 
hundred yards wide, and the mouth of the estuary (indicated by a 
line between Flushing and Breskens), is fifty-eight miles, of which 
thirty-four lie in Dutch territory. This outlet is known as the 
Wester Schelde, between the islands of Walcheren and Zuid-Bcvcland 
to (he north and the low-lying dyked coast of Zealand Flanders to 
the south. This estuary, a vitally important outlet for Antwerp, 
seems to have become established only jn historic times, and it was 
not until the fifteenth century that it became the major outlet of the 
Scheldt system with a continuous navigable channel. The altitudes 
involved are so slight that without rcgularisation a mere accident 
of tidal-scouring can convert a minor creek into a main outlet, and 
artificial alteration is easy. Until 1866, for example, some of the 
water of the river Scheldt escaped through the Ooster Schelde, the 
estuary to the north of the Walchcren-Zuid Bex eland islands, but 
in that year a dam was built to carry the Flushing railway between 
Zujd-tteveland and the mainland, and the gap was sealed. 

Hie long story of *lhe Scheldt question ’ is a direct result of the 
fact (hat the greater part of the estuary is under Dutch sovereignty, 
which for many years sought to cripple the trade of Antwerp by 
denying maritime access to it, hence the closure of the Scheldt from 
1648 to I792 h St was not unlit 1863 that the Dutch right to levy 
tolls on Scheldt navigation was finally bought out by Belgium and 
other interested maritime countries. Today the Wester Schelde (the 

1 R. hkivermans. 11 Met Wawrslaatfcundig landBChap in de Anhxerpse Noordcr- 
potikrs\ in 5JF. Beige £>, G. (1954)* vok xjdii, pp. 5%M. 
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western part of which is known as the Monte) has a dredged and 
buoyed fairway, at its narrowest over 150 yards, and with a least 
depth of twenty-four Feet right up to Antwerp. In effect vessels 
drawing up to thirty-three feel can reach the port at high water. 

THE ANTWERP REGION 

The influence of Antwerp (in Flemish Antwerpen and in French 
Anwrs) is sufficiently marked to justify the appellation of the 'region 
Anver noise* to an area on either side of the lower Scheldt from the 
Rupel confluence to the Iron tier, where the waterway bends almost 
at right angles. The city lies almost entirely on the right bank of the 
river, beyond its easterly ‘elbowV with an extensive dock system 
downstream of the built-up area (Fig. 26). Apart from two small 
basins construe! ed during the Napoleonic period* most of these docks 
were built in the latter part of the nineteenth century: they are 
connected with the river by means of ihree locks. The large Hansa 
Doek T completed in 1932* is linked directly to the river further down¬ 
stream as well as to the other docks. The total water area of these 
docks is about half as much again as those at London or Liverpool, 
and there are about thirty miles of quays, of which three miles 
stretch along the river frontage of the city. The barge-docks are 
the focus of inland waterway traffic down the Scheldt system from 
Flanders, along the Albert Canal from Liige (sec pp. 1 2&*9) t and 
up the estuary from the Netherlands and the Rhine via the ZuicF 
BcvcEand Canal. Considerable extensions of the dock-system are 
in progress, and in 1956 details were published of a scheme to 
extend the port still further within the next twelve years at a cost of 
00 million. 

Antwerp is one of the world's great ports, and through its docks 
passes about four-fifths of the foreign trade of the Bdgo-Luxembourg 
Union. In 1958 unloadings at the docks totalled 277 million tons 
(20 7 by sea, 6 0 by inland waterways), and loadings amounted to 
22 0 million tons (14-5 and 5 2 respectivety); s these figures include 
transit and entrepot traffic. A w idc range of com modi ties is included 
—imports of mineral oil, ores p coal, timber. Foodstuffs, ‘colonial 
goods' and raw materials generally, and exports of manufactured 
goods, especially steel, chemicals, glass and textiles. 

Mainly as a result of these port-functions and of its long commer¬ 
cial and industrial traditions, Antwerp was a city of 262,000 people 
in 1953; with its half-circle of densely inhabited contiguous com¬ 
munes to the east and south, the total population of the conurbation 
was over half a million. A variety of industry has developed in 

3 The balance in each case w^ 5 handed by Ja il within the dock^re*. and is 
included i n E tic rel um$ enregistre pur f odttimisfrufioti des tfouanex \ 
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the suburbs and the surrounding countryside, especially concen¬ 
trated along i he right bank of the Scheldt in Hoboken and beyond 
in Hemiksem and Schelle, and in the north-eastern suburb of 
Merkscm. The usual port-industries indude vegetable oil- and 
sugar-refineries, flour mills and tobacco factories, and chemicals, 
soap, margarine, chocolate and rubber goods are manufactured. 
Almost all Belgium's mineral-oil refineries are situated within the 
Antwerp area ; they include S.i.B.P. with a through-put of 2-97 
million tons of crude oil in 1954, Esso-Standard < Antwerp ) (MS 
million tons), Albatross (065 million tons) and R.B.P. {Antwerp) 
|0‘64 million tons); Atlas and Radian each owns a smaller refinery. 
The varied metallurgical and engineering industries include ship¬ 
building, marine engineering, the construction of cranes, bridges 
and heavy machinery, and non-ferrous metallurgical products. An 
immense range of ‘consumer-goods' is manufactured. Along the 
estuary arc large glass, pottery, brick and cement works. The 
famous diamond industry, established Tor a little over a century, is 
now considerably more important than that of Amsterdam. 

Much of the polder-land of the ‘ region Anversoise' is intensively 
cultivated, largely to supply the demands of the city's population. 
In the Waasland, reclaimed since the beginning of the fourteenth 
century, market-gardens specialise in cauliflowers and lornatoes, 
and there are orchards of bush-fruits, dairy farms and poultry farms. 
This must be one of the most highly cultivated and productive agri¬ 
cultural districts in Europe. Numerous prosperous looking villages 
Bevcren, St. Gillis, Verrebroek and Kieldrccht—are the homes of 
Antwerp commuters who travel daily Into the city by train to the 
Tele dc Flandre station on the left bank. (No bridges, incidentally, 
spun the Scheldt at Antwerp; people cross either by ferry or through 
the two tunnels, for vehicles and foot-passengers respectively). The 
‘capital’ of the Waasland is Sint-Niklaas, which stands on the 
northern edge of a low range of hills overlooking the polders. It 
really belongs to the hierarchy of industrial towns of Interior 
Flanders, manufacturing textile goods (cottons, linen, lace, carpets, 
hosiery), and pottery, tiles and bricks, while it is the chief clog- 
manufacturing centre in Belgium, 

The polder-lands along the right bank or the Scheldt below 
Antwerp are much less developed, and the emphasis is on stock- 
rearing both for milk and veal. As the sandy soils of the Kcmpcn- 
land arc approached, market-gardening becomes more important 1 
a speciality is the cultivation of asparagus, A few small villages are 
situated mainly■ on sandy 'islands’ above the polders- Hoevenen, 
Stabroek and Sandvliet. Only one settlement of any size, Lillo 
near one of the main defensive forts around the perimeter of Antwerp, 
stands near the lonely and rather desolate banks of the Scheldt, 


Chapter 5 


THE DUTCH RIVER VALLEYS 

The broad day-floored valley of the Rhine distributaries and the 
closely parallel Maas forms a distinctive region across the southern 
part of the Netherlands, extending westward from the German 
frontier near Nijmegen. Deposition of alluvium in this delta-region 
has been facilitated because the rivers enter the sea in the neighbour¬ 
hood of a tidal node, an area of limited tidal range. 


TUt RHINE AN1> ITS DTSTRIBI TARIIS 

The proto-Rhine in immediately pre-glacial times entered ihe sea 
further to the north than at present T by way of the valley of what is 
now the Ecn and through I he proto-Zuider Zee {see p r 23). Since 
then (he main Rhine outlets have been gradually displaced further 
to the south. This tendency was probably initiated by the blocking 
of the northern out lets by the ice-sheets of the thi rd glacial advance 
(see p. IS), but in post-glacial limes this has been largely a result of 
the fact that the tidal range increases southward towards the Straits 
of Dover. This amounts to only five feet at Tcxd Gat, increasing to 
more than twelve feet in the Scheldt estuary. The southerly distri¬ 
butaries therefore experience a more rapid fall of w ater level at low 
tide than those to the north, which causes an increased scouring 
action by the ebb-tide in collaboration with the river current. Thus 
the southern outlets have been progressively deepened and widened, 
and ihe northern ones (except for the Ussd) have become corre¬ 
spondingly silted-up, and reduced to little more than back-waters. 
In Roman times the main stream flowed westwards along the line 
of the K routine Rijn and the Glide Rijn, so reaching the sea to the 
west of Leiden (Fig, 27): this was for long the northern frontier of 
the Roman Empire, for the main Rhine outflow formed a prominent 
defensible obstacle. Today the main discharge is by the Waal, the 
most southerly distributary, which carries three times the volume of 
the Neder Rijn and six times that of the LJssei. 

The Rhine enters the Netherlands from Germany near Lobith, 
approximately a hundred miles from the sea. Its regime is variable 
as a result of the different contributions of its numerous tributaries; 
the flow can vary at Lob it h from 50,000 cubic feet per second to 
nearly 400,000, Two periods of high water are experienced, during 
late autumn and winter, and again in early summer following snow- 
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melt in the Alpine hcad-$breams. Between these maxima, low water 
occurs in January and February during the winter freeze (which may 
be very pronounced in central Europe, a$ in 1947 and 1956), and 
again in late August-October before the effects of the autumn rains 
are felt so far downstream. 

The Rhine divides initially a few miles within the Netherlands; 
the main stream continues westwards as the Waal, while a right- 
bank distributary forms the Neder Rijn. The latter utilises for ten 
miles an artificial channel cut in 1710 to stabilise the river for navi¬ 
gation, for the Wool at that time was drawing oflT so much of the 
flow that the Neder Rijn and IJssel were rapidly silting-iip. This 



FiO-27 .—Thi Rmw e-Maas Distri hut aries. 

P.C., Pannerdcnsch Canal {sec also Fig. 28). The projected dams for ihc 
' Delia Plan’ arc marked Isce p. 38). 

Ua&cd on P. R. Bos and 1. F- Nicmic>cr > Stfiwthrtla* dcr Grhch Aat*nk M93&I 

plaECS 13-1 A, 

Fanncrdensch Canal was therefore cut to make a more direct con¬ 
nection between the Waal and the Neder Rijn {Fig. 28), so avoiding 
serious flooding. 

The Neder Rijn itself sends off from just above Arnhem the cir¬ 
cuitous distributary of the JJssel (Plate X), which wanders casually 
north-eastwards then northwards in a scries of meanders finally 
entering the JJ$sd Merer. The Neder Rijn, 300 feet wide at Arnhem 
flows westwards to Wijk-bij-Puurstcdc. at which point its former 
course via Utrecht and Leiden is indicated by the much reduced 
Kromme Rijn and Oude Rijn. The Neder Rijn below Wijk is 
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known as the Lek, which continues westwards, joined and greatly 
enlarged by the Noord, a distributary of the Waal, to r °™ 
Nieuwe Maas, and so flows past Rotterdam through to i 
Waterway to the sea. This last channel was deliberately created 
(see p. 66), so leaving the Lek's former outlet, the Bnellsche or 
Bridle Maas to the south of Rozcnburg, as an insignificant stream, 
now dammed off From Lhe sea. 

The Waal, carrying some twsMhirds of the Rhine $ water* con¬ 
tinues westwards past Nsjmcgen (Plate XI) and approaches the 
Maas closely near St. Andries; here the river is almost 300 yards 
wide. Below this point the pattern of waterways is coni using, and 
the complexity of the various interlinked distributaries can best be 

appreciated by examining Fig. 27, ...... 

There have been several recent changes in the course of the Waal 
both natural and artificial, the latter designed lo check flooding and 
to improve navigation. The bulk of Waal water now passes through 
the Meuwc Merwcde, cut in the latter part of the nineteenth ccn ury 
and so via the Uollandsch Diep and the Hanngvliet to the North 
Sea Part of the Waal water, however, flows as the No ora to join 
the Lek and so to form the Nieuwe Maas already mentioned. 

Navigation on the Rhine Dislribularics.^The main artery or naviga¬ 
tion through this maze of waterways is the line of the Waal- 
Merwede- Noord-Nieuwe Maas (Fig, 29). focusing on Rotterdam 
and its outlet to the sea through the New Waterway. No locks are 
required on this through-route, eighty miles m length oiher than 
where branch canals enter, and large Rhine barges, drawing ten 
feel or more and with a freight capacity of up to 4,000 tons, can 
navigate with ease, while small sea-going steamers can pass up the 

waterway into Germany. . .. □ _. 

The Waal is linked at several points with the Maas, since it flows 
in close proximity to it soon after entering the Netherlands, and 
the inter-riverine area was for centuries the m «JjfS «££ 
ina. The rivers are now separated by massive dykes, and connec¬ 
tion) have been established where they approach, as at Si Andnes 
where the locks can take 2 , 000 -ton barges. In 1928 
Canal just eight miles long, was built to link the Maas at Mook 
with the Waal below Nijmegen, involving locks at cither end which 

can accommodate 2,000-ton barges This nowf*™® 1 dRofSrdaST 
tant and direct link between the Maas naviga lt} , __ . , 

Thu Neder Rijn-Lek waterway is far less importam th. n tlK. 
Waal, although 2,000-ton barges can use it under norma.] condiUc 
It joins the Noord a few miles above Rotterdam, and so affords 

direct contact between that port and Arnhem- somewhat 

A number of minor canals provide links, although somewhat 
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inadequate, between Rotterdam and Amsterdam, For many years 
the latter has been concerned about a direct connection with the 
Rhrne, For long the only route was by way of the Zuider Zee and 
the nver IJsset, but later connections were developed via Utrecht 
to the Let at Vreeswijk, and also via Gouda. The Mcrwedc Canal 
to UrredH was enlarged in 1803 and was continued south to the Ldt 
at Vreeswijk as the Utrechl-Rhme Canal, and thence to Gorinchcm 
on the Waal, This waterway had an overall length of forty-four 
mrles and was enlarged several times before 1939, so that it could 
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in length. This waterway, the new Amsterdam-Rhine Canal, 1 was 
inaugurated by Queen Juliana in May 1952 (Fig. 29). It is almost 
exactly the same length as the Amsterdam-Gorinchem connection, 
but it shortens the distance between Lobith and Amsterdam by 
twenty-five miles, or by about twenty hours for an average barge 
journey. 

The Rhine and its connections occupy such an important place 
in Dutch inland navigation that it is useful at this point to summarise 



Fig. 29. Tut Waterw ays or thi Rhine- Maas Estuaries. 

The links between the HolEandseh Piep and Antwerp which have been con¬ 
templated at various lime* an; indicated fey dotted lines- The positions of the 
sea-dykes, which are eo be built as part of ihe ’Delia Scheme', an: indicated. 

The abbreviations arc m follows; A.C., Albert Canal; A .R. r Amsterdam-Rhine 
Canal; C.-T.C+.Getu-Temcuwn Canal; H. Ditp.< Holbndsch Diep : J^Jtitpfeaas; 
M.YV.C+, Maas-Waal Canal; N.-B^Noo<nFBcve!and; NJXC.Noond-Hdtaitdscll 
Canal; NJW* Nkuwe-Maas: N*W„ Nksuwc-Watenwg: N.ZX., Noord-Zec 
Canal - O. Overflakkee: P,C„ Pannerdcnsuh Canal; S„ Schouwen; T^Tholen; 
ILR.C, Utrecht- Rhine Canal: \v„ Walchercn ; W,CL, Wilhdimiut CamJ: K,R P 
Zuid-Beveland : Z,*BX. P Zuid-Bevcland Canal; E*-W.C., ZuidAYilkrts Canal. 
Rased on ti) R. Schuiline. (WMfc - p 420 v ond (ii> w Seihei ^ 

Kwri itrr Btammchtepnmrtwfgffi tun Nttord-Wtu Eur&pa (n-fl.fe 

the overall picture for the country as a whole. In I95S the Nether¬ 
lands 9 waterways transported 127 million tons of freight. Of this T 
52 million tons represent internal movement within the country, or 
a third of all freight carried by road, rail and water. The Dutch inland 
J W. H, Brinkhoret. fc Jdcl Anwtcrdam-RijaScEinaar, in T.K. Nfd r A>G + ( |952) p 
vol. Ixix, pp. 2&S-99+ 
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fleet consists of over 18.000 barges* of which nearly 900 were of 
over a thousand tons capacity* together with 2,159 tugs. 

The situation of the Netherlands relative to the Rhine valley 
implies that the waterways must play an important pan in inter¬ 
national traffic. In 1958 about 75 million tons of Foreign freight 
negotiated the Dutch waterways, and of this total just over 28 
million tons was direct trade, that is* it comprised imports for Dutch 
consumption and exports of Dutch produce. A further 13-5 million 
tons of transit freight passed along the waterways from one foreign 
country to another, while the balance involved trans-shipment at 
Dutch ports. 

The importance of the Rhine navigation is shown by the freight 
figures recorded at Lobith* the Germ an-Dutch customs post. About 
59 million tons of freight passed this point in 1958. of which 41 
moved upstream. A large proportion of this upstream traffic (29 
million tons) consisted of grain, oil, timber and various bulk raw 
materials trans-shipped at Rotterdam and other Dutch ports for 
despatch to western Germany, France and Switzerland. Most of 
the remaining upstream freight originated in Belgian ports, 1 and 
moved direct to the same three countries. Downstream traffic was 
mainly from Germany* particularly coal (some in transit to Belgium 
and France), steel and manufactured goods for export front Rotter¬ 
dam* and also potash from Alsace for ihe Dutch chemical industry. 

THE RIVER MAAS 

The river Meuse, having pursued a lengthy course through the 
scarplands of Lorraine and across the Ardennes* follows the ‘coal¬ 
field furrow ’ between Namur and Liege. It flows northwards for 
about a hundred miles* forming the frontier between Belgium and 
the Netherlands from Lanayc to Maasbracht (except in the Maas- 
Ericht district), and then becomes a wholly Dutch river* the Maas. 
To the east of the international section lies the Cretaceous plateau 
of South Limburg, while in the west is the continuous line of the 
Hesbay e-Kcm penland-Red plateaus. Past changes in the course of 
the Maas* discussed on pp. 17-18, have resulted in the formation be¬ 
tween Lifegc and Maasbracht of a quite sleep-sided valley, some two 
miles broad and with three distinct terraces on each side (Fig. 32), 
Particularly in the west, this valley-edge is pronounced; near Daal- 
grimbie, for example, the plateau descends prominently from about 
300 feet to the river-terrace at 150 feet. Further north the plateau- 
edge becomes progressively less marked and recedes further from 
the river* although the hood-plain is still bordered by low bluffs 
rising fifty feet or sc, until the river begins to swing westwards and 
1 ln a bout 4 2 million tons of this up^rcam traffic originated in Antwerp- 
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the dutch river valleys 

approach the Rhine. The lust feature of any prominence to separate 
the two valleys is the sandy ridge oT the Uiienpul (sec p_ 134), to 
(he south of Nijmegen, At He amen, near the German frontier, the 
Maas, now two hundred yards in width, is at only thirty feet above 
sea-level, anc * as 51 result, it meanders across its Hood-plain towards 
the sea. The seasonal variation in volume in its lower course is very 
marked. The river finally reaches the Holkindsch Dicp through 
the Bergsche Maas, cut in the latter part of the nineteenth century' 
to form a direct outlet distinct front that of the Waal just to the 
north. 


Navigation on the Maas—While the Rhine is of course the premier 
waterway artery of the Netherlands, the Maas is or importance 
particularly for the south of the country. 1 The improvement of 
navigation downstream from Maastricht obviously assists the eco¬ 
nomic development of South Limburg, which is rather remote from 
the rest or the country, and is particularly valuable for the exploita¬ 
tion of the coalfield there (Fig, 48). 

The regular: sat ton of the Maas, both to improve navigation and 
to assist in flood control, is a long story. The river is now contained 
between massive embankments, and several large meanders have 
been cut through. Five locked barrages have been built to stabilise 
depths for navigation at Grave (the lowest), Sam beck Bel fold 
Roermond and l.inne (Plate XII), The Rhine and the Maas below 
Mook were separated by dykes, with links via ihc Maas-Waal Canal 
and the St. Andncs lock already mentioned. The outcome of these 
schemes, completed just before the war of 1939-15, was to make the 
Maas navigable for vessels or at least 1,500 tons, and as a result or 
post-war dredging and further improvement the river can now he 
negotiated by 2,000-ton barges. 

It will be appreciated, however, that these measures were con¬ 
cerned with the Maas below Maasbracht, where it becomes wholly 

a r t ?h IC V ,1 ' er ' ^1°™ Lan:jyc to Maa sbracht, with the exception 
of the short stretch through the city of Maastricht (Fie 48) the 
frontier runs along the centre of the river, which meanders through 
its valley, ns course impeded by gravel- and sand-banks, islets and 
backwaters. With Belgian unwillingness to undertake any joint 
scheme of regulation, unilateral action by the Netherlands to im¬ 
prove the mcr was impossible. The solution from the Dutch point 

«• * bum! Juliana Canal alonX 
1 '"a? 11 "? bwwen Maastricht and Maas- 

brjcht (Fig, 30), while Hie Belgian solution was the construction 

i n r?: a-^‘T ei^rr/ir^h 1 " * 

ft.viKat.on of the Maas and ,h e Rhine eU«i£. 
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of the Albert Canal (see pp, 126-9). The portion of international 
river between Maastricht and Maasbracht has therefore remained 
virtually unnavigable. 

The Juliana Canal leaves the Maas at Limmel in the northern 
suburbs of Maastricht (Fig, 39). The river is canalised within the city 
and lined with quays, but it ceases to be navigable below the Ross- 
cherveld barrage at the point where the canal lakes off, a barrage 
designed to keep the depth uniform within Maastricht. The Juliana 
Canal h twenty-one miles in length, and the fall in level of forty-five 
feet is accommodated by four locks—at Limmel, Born, Roosteren 
and Maasbrachi r The canal has an overall width at water-level of 
152 feet, with a bottom width of just over fifty feet and a depth of 
16 5 feet; it can accommodate 2 T 0Q0-ton barges. Apart from the 
river-port of Maastricht and two basins opening off the canal at 
Maasbrach!, two canal-ports were constructed specifically to serve 
the South Limburg coalfield (see pp. 171-5), The canal was com¬ 
pleted and opened in 1936. 1 

In 1958 the total freight recorded as passing through the lock on 
the Juliana Canal above Maasbrach t was 10 5 million tons, of which 
more than two-thirds moved northwards. About 2-9 million tons 
consisted of coal, 5-1 million tons of building materials* and M million 
tons of fertilisers, the output of the various colliery by-product 
plants. 

THE RIVER-FOLDERS 

Most of the Rhine-Maas distributary pattern is now constrained 
within regularised channels, since this rectification is intimately 
bound up with the inter-related problems of navigation, already 
discus$ed T and of flood-controL The gradients of the rivers are 
slight, and they therefore tend if uncontrolled to wander across the 
alluvial plain, depositing vast quantities of clay and fine sand. 
Gradually their beds have been raised above the surrounding 
country, a dangerous state of affairs made worse by the slight sinking 
of this adjacent land as a result of drainage and compaction. It 
has long been necessary therefore to create defences along the river 
banks against flooding, and there seem to have been small dykes 
as early as the eighth century, which were progressively enlarged 
and strengthened. Slowly other improvements were effected; 
meanders were cut off* groynes and training-walls were built, and 
major rectifications of (he actual course included the Pannerdensch 
Canal (Fig. 28) and the Nicuwe Merwcde already mentioned. But 
Hoods continued to be a menace because technical skill was Inade¬ 
quate to build unbreachable dykes against the tremendous volume 

1 R J, Monkhcuse, Albert and JuILma: iv.q grejt Waterways 1 , in Swtthh 
Geographicai Magazine U956k vol, 72, pp- 163-76. 

R.G.W.E.—E 
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of flood-waters which belli rivers can bring down. Selected sections 
of dyke (each known as an owrlaat) were therefore kept deliberately 
weaker or lower than the rest, through which flood-waters could 
escape into reserved areas which acted as temporary reservoirs, and 
$o relieve the pressure on the dykes protecting critical Sands further 
downstream. 

Sometimes an exceptional river-flood would far exceed the bounds 
of these storage areas, causing widespread destruction and loss of 
life. The most serious floods resulted from the proximity of the 
Waal and the Maas, especially in the neighbourhood of Heere- 
waarden, where the two rivers are only 300 yards apart. As the Waal 
with its larger volume and greater powers of sedimentation has a 
higher bed, in times of flood its water flowed through the overlaten 
into the inter-riverine area and then into the Maas. Bat usually 
that river was also in flood, ami thus not only were the inter-riverine 
lands inundated but the flow of the Maas was obstructed, and 
floods backed far up the valley. This happened so frequently that 
large areas of formerly fertile river-clays degenerated into sour 
swampland, useful only as temporary pasture. 

From 1880 a long programme of river works was put into effect. 
The Maas and the Waal were separated by an enormous dyke. 
When the Bergsche Maas was cut as a direct outlet for the Maas, 
the former course of the river low r er down (the Afgedanide Maas, 
which had joined the Waal at Gorinchem) was sealed off except for 
locks at either end. After ihc floods of 1926-7, when the Maas 
dykes burst in several places and the imer-riverinc area (Land van 
Afaas e/j was widely flooded* a further programme of works 

was undertaken, already described. The scheme was completed 
by L939, and the menace of Maas floods has now been virtually 
removed. 

The Rhine distributaries are dyked along almost their whole 
length westward from the Dutch frontier, except near Arnhem where 
the sandy uplands of the southern Vein we come close to the north 
bank of the Neder Rijn (see p. 135). The Maas is also dyked along 
both banks below Grave, and along the right bank upstream for a 
further ten miles to Mook, 

Much of the land between or adjacent to these rivers would be 
liable to inundation without this protection. Indeed, west of a line 
from Utrecht to Gorinchem the rivers flow through country below 
N.A.P., which would be inundated anyway without the sea-dykes. 
East of this line to about the Amsterdam-Rhine Canal, the sur¬ 
rounding land is well below even the mean summer-level of the 
rivers, and further east again the land, though higher, is still below 
the level of winter floods. Between the main river^ykes themselves 
lies a considerable extent of land, for they are necessarily built well 
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back from the summer-channels ■ these lateral strips (known as 
uiterwaardm} are usually inundated in winter, but afford useful 
summer pastures. Outside the main dykes are the river-polders, 
enclosed units wherein pumping may be either occasionally or con¬ 
tinuously necessary to remove excess water. 

Lamf-lise. — These polders are covered with river-clays and occasional 
patches of gravel and coarse sands. The soils derived from these 
riverine materials are not generally as good as from, the marine clays p 
since the alluvium tends to be damp and often rather sour, the result 
of constant infiltration of water. Between 50 and 80 per cent of 
these valley-lands are therefore under permanent pasture, and an 
even higher proportion is found in the districts of Nedcr-Betuwc, 
Ticlcrwaard and Bommclcrwaard to the south of Utrecht, This is 
therefore a predominantly dairying area, though further cast, where 
the land is rather higher and a low water-table can he maintained, 
mixed farming becomes more important (Plate XIII). 

Since the war of 1919-45 increasing attention has been paid to 
these low-lying areas of damp river-clays ; they are known generally 
as Korngrondengebieden ('basin soil districts 4 ). Because of the damp, 
rather sour soils and also because of isolation due to the absence 
of roads and railways and the stretches of unbridged rivers, they 
have long constituted areas of agricultural under-development. 
Since 1945 the State has carried out schemes of drainage, installed 
pumping stations, provided financial help and advice for colonists, 
and fostered programmes of research. The work was furthered in 
3953 by the creation of the Stickling rot Ontwikkeling van Korn- 
gromfcngchiedcn C Foundation for Basin Soil Districts T ) as a co¬ 
ordinating and stimulating organisation. It supervises the work of 
local committees, encourages cultural and social activities* assists 
in the building of farms, and maintains to the south-west of Hcere- 
waarden a b groundwater-level research establishment'. Between 
1945 and 1956 about 40,000 acres were opened up, divided into 
holdings and settled, and work is in progress on a farther 64,000 
acres. 1 

The most prosperous of the inter-riverine alluvial areas lies 
between Arnhem and Nijmegen, the Orer~Beruwe, usually known 
$imply as the Betuwe or "the good land'. This is the chief orchard 
district in the Netherlands, with many trees growing in grassy 
meadows, and extensive market-gardens. 

The alluvial valleys include the long narrow flood-plain of the 
IJssel, enclosed by the sandy heafhlands of Qverijssd on the east 

1 J. A r C. van Bury, " KomerDndcn.gcbiaJ in OntwBckdingV in T+K* Ned. A.G . 
(1956), voL IjuGiii, pp. 49-65; ihis provides numerous detailed maps and a 
number of plates. 
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and by the prominent edge of the sand-country of the Veluwe on 
the west. The Ussel wanders through its flood-plain between dykes 
along much of its course. The Vecht, flowing from Germany, 
approaches within nine miles of the lower JJssd* then swings away 
northwards to make a separate entry into the Ussel Meer by way of a 
narrow stretch of water deliberately left between the North-easi and 
Hast Polders (Fig, 39). Several small river-polders in the lower 
Ilssd valley are below N.A.R., notably the Mastenbroek Polder in 
the angle between the Zwanc Water and the UsseL The Ussel 
valley is mainly under pasture, with dairying and pig-rearing, and 
some orchards. 

Settlement and Towns.— The interfluvial lands are not densely popu¬ 
lated in comparison with many parts of the Netherlands, Tor the 
liability to flooding has precluded much settlement except for a few 
towns on locally favoured sites. Such places as Heusden and 
*$ Hcrtogenbosch are placed several miles away from the river, on 
the edge of the flood-plain, Eveu in the Bcluwe there are few settle¬ 
ments of any size; Hist is a pleasant little town right m the centre, 
with a market and various fruit-preserving industries, and a few 
more villages arc set among the orchards—Valburg, Helcren, 
Elden and others. Tie!, an old town on the north bank of the Waal, 
had some commercial importance in the Middle Ages, and today 
has several jam-making and fruit-preserving factories. 1 Lower 
downstream is Gorinchem* another old town with a varied history; 
it was one of the first places to be captured by the ' Water Beggars' 
in 1572. Its old patterned brick and stone houses and fortified 
gateways, and its long-established cat tie-market, contrast strikingly 
with modern factories which make glucose and mustard, reflne 
sugar, and preserve fruit. 

The two main towns of this central alluvial valley are Arnhem on 
the northern banks of the Neder Rijn, and Nijmegen on the southern 
side of the Waal They stand opposite to each other, ten miles 
apart, on the outer edges of the flood-plain, where the Veluwe hills 
and the Uilenput ridge respectively (Fig, 6) afford firm sites. Roth 
towns have grown outwards and upwards on to the slopes of these 
hills. Arnhem, the capital or GeldcrlantL and an important route- 
centre, had a population of 123*238 in 1958. Its position has always 
made it of strategic importance, right down to the closing stages of 
the war of 1939^45, when desperate attempts were made by Allied 
airborne troops to secure the river-crossing, in conjunction with 
similar attempts at Nijmegen. Arnhem has become a prosperous 
commercial town with large markets, and is an important industrial 
centre with a variety of manufactures—rayon, rubber, pharmaceut- 
1 !. Visscher, *T!el ab Strcckccmnim\ in T.E.S.G. (I93J), voL 42. pp. 136-42, 


101 


THE DUTCH RlVlift VALLEYS 


Seal chemicals, clothing, light metallurgical work, barges and river- 
craft. It has a tin-smelting plant, opened in 1929 to refine tin-ores 
from the then Netherlands East Indies, and which today smelts 
about a fifth of the world's tin output. 

Nijmegen (127,110 people) is also an important route-centre, and 
its river-port on the Waal (Plate XI). served also by the Maas-Waal 
Canal from the south, handles over a million tons or freight each 
year, (l too has a varied industrial life, including the manufacture 
of electrical apparatus, light engineering products, tungsten wire, 
rayon, river-craft, chemicals and food products, The town is also 
the centre of a considerable brick-making activity; no less than 
twelve brick-yards are situated along the banks ol the Waal between 
the Ncder Rijn divergence and Nijmegen, and many more are found 
downstream. The bricks are made From the alluvial clays, many 
of the cl ay- pits are worked only in summer, for they are inun¬ 
dated in winter. Coal for the kilns is brought by water Irom both 
the Ruhr and South Limburg, 

The IJssel valley stands out as a strip of denser population by 
comparison with the heathlunds on either side. Some towns arc 
actually on the river banks, and have been trading-ports lor cen¬ 
turies, such as Zutphcn, Deventer and Kampcn. The biggest is 
Deventer, with 54,389 people in 1958, Its port was once easily 
accessible to sea-going ships, and the Handelshaven is still there, 
although but little used. Today it is a prosperous town with colton- 
and flour-mills, a chemical works, and some light engineering 
factories. (It is also famous Tor its honey gingerbread, known as 
Deventer Keek.) Lower down the valley is Zwolle (55,145 people), 
the capital of Overijssel, which stands on slightly higher ground 
between the IJssel and the Vechl, here only nine miles apart. Zwolle 
is an important railway-centre and market-town, and retains mudi 
of its old-world charm, with the old town surrounded by the broad 
tree-lined Stadsgracfit or moat* The lowest town along the valley 
is Kampcn (26,250), on the left bank of the IJssel some four miles 
above its entry into the short arm of the IJssel Mccr between the 
two big polders. It was once a member of the Hanseatic League, 
and in the fifteenth century it was a thriving port before the harbour 
silted up. h too retains much of its old kitercsL with a menu 
several fine gateways, and is now a quiet market-town. 

A second important line of towns in the IJssel valley is strung out 
where the western edge of the Hood-plain nit-els the eastern s opt o 
the Veluwe. The largest is Apcldoorn (101,492 people), and others 
are Ecrbcek, Loencn, Epe and Heerde, These towns have manu¬ 
factured paper Tor centuries, and today Apeldoorn and Raikum 
have large modern paper-mills. Apcldoorn itsc is a prosperous 
residential town; near by is the royal summer palace ol Het Loo, 
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THE GELDERSCKB VaLLEI 

The Gddersche Vallci forms a low trough between the Ulrccht- 
GeEdcrland ridge on the west and the hills of the Nedcr-Veluwe on 
the east. It is not, however, strictly an alluvial valley, although it 
contains numerous streams, and was probably occupied by a small 
tongue of ice when the continental ice-sheet was at its maximum 
(see p. 18). Except in the north, where there arc days, most of its 
soils are either sandy or peaty. The depression forms a link between 
the flood-plain of the Rhine and the southern shores of the IJssel 
Meer. It approaches the Rhine flood-plain near Wageningcn on the 
Ncdcr Rijn, although the river is carefully shut off from the Vallei 
by a large dyke. The northern part is drained by a scries of streams 
coining from the Vcluwe, and coalescing near Amersfoort to form 
the river Ecm. The whole area is low-lying; although oddlv 
enough the plain north of Amersfoort is known as the Hoogland, 
this is only in comparison with the lands bordering the IJssel Meer, 
which are well below N.A.P. and were formerly subject to flooding* 
A dyke now borders the IJssel Mccr coast; when the South Polder 
is completed a ring-canal between the dykes will separate it from the 
Valid, 

About 60 per cent of the area of the Vallei is under permanent 
pasture, and it is a prosperous dairying and pig-rearing district. Jt 
is not very densely populated; there are scattered farms and a 
number of villages such as Vccnendaal, Scherpenzeel and Hoeve- 
taken, Baam, in the west of the Vallei, is the centre of a large-scale 
poultry-farming activity. The only town of any size is Amersfoort 
(68,906), which is the market-centre for the district, a focus of railway 
routes rounding the southern end of the IJssel Meer, and an indus¬ 
trial town with small metallurgical manufactures and textile mills. 


Chapter 6 

THE HEATHLANDS OF BELGIUM 
AND THE NETHERLANDS 

GENERAL FEATURES 

Heath lands occupy much of the North European Plain, extending 
In a broad belt from the basin of the middle Oder to north-eastern 
Belgium. Though differing ' n detail, these heathlands have many 
features in common: poor leached soils developed on superficial 
sheets of sand and gravel; a considerable extent of bare sand, often 
blown into dunes: a vegetation cover of the characteristic heath 
associations, notably the dominant ling (Caltuna vulgaris ); and in 
the higher bleaker parts extensive tracts of moorland which have 
developed where waterlogging has been caused by an underlying 
impervious layer. Reclamation and improvement have progressed 
slowly - some parts now carry conifer plantations, while other areas 
provide either reasonably useful and carefully fostered pastures or 
rather poor arable land on which is grown rye, potatoes and sugar- 
beet. But the extent of unreclaimed heath is still considerable. 

The sheets of sand and gravel on which the heathlands have 
developed arc of two different types Those which occur to the 
north and east of the Rhinc-Maas valley across the south-central 
Netherlands 3 re of glacial or ftuvio-gtaeial origin. Sheets of sands 
and gravel, occasional erratics, patches of boulder-clay and much- 
dissected morainic ridges occur in eastern Friesland, southern 
Groningen. Drenthe, Overijsscl and eastern Gelderland (Fig, 31). 
The German-Dutch frontier runs southward through their eastern 
parts, and on cither side the name Bourtanger Moor (Moer) is 
applied. Between the Usscl valley and the IJssel Moer lies the sandy 
region of the Veluwc, with the narrow Gooiland ridge further to the 
south-west. The Hcttcnheuvel-Mcntfcrland hills form two small 
detached heathlands between the Rhine and the valley of the Lijmcrs. 
and a small patch, called the Uilenpul after its highest point, straddles 
the frontier in the acute angle between the Waal and the Maas. 

Lying across the Belgo-Dutch frontier and extending southward 
for seventy miles between the valleys of the lower Maas and the 
Dcmer. is another continuous area or heat hi and Noord-Brabant 
and northern Limburg in the Netherlands, and the ketnpen (in 
French la Contpine) in Belgium. The sands and gravels upon which 
these have developed are, however, of fluvial origin, laid down by 
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the immediately post-glacial Meuse, vastly swollen in volume and 
bearing an immense load of coarse sand and gravel (see pp. 17-1H 
and Fig. 32 } t 

The Character of rhe (lea I hi a lids.—The surface features of the heath- 
lands are dominated by sheets of sand + diversified by intercalated 
layers and occasional superficial patches of gravel, a thin veneer of 
alluvium in the valley floors, and some pear in the higher depres¬ 
sions. Because of the extremely permeable nature of these sands, 
surface streams are usually absent, and the water-table occurs at 
some depth except where an impervious pan causes waterlogging. 
The podsol-type soils developed on the sands are dry t partly because 
of their low water-holding capacity and partly because they are 
subject to rapid evaporation from their friable surface. They suffer 
constant leaching from the swiftly percolating rain-water, and this 
results in the removal of the soluble bases, particularly calcium ; the 
soils are thus deficient in nutrients and lack fertility. Only a small 
amount of humus forms, derived from the matted fibrous remains of 
mosses, lichens and woody heath plants, and as this is not neutralised 
it remains highly acid in character. 

The typical soil-profile of the heath!and reveals first a surface layer 
of dry, compact and rather acid peat/ varying in thickness from one 
to eight inches- sn depressions, however, this peat may be much 
thicker, forming a dark layer of two or three feet consisting or raw 
acid humus mixed with some silt. Below the peat is a layer of sand, 
often stained a chocolate colour by humus compounds carried down 
by the acidified rain-water, and this passes into yellow or white sand, 
interrupted occasionally by layers of pebbles Below this leached 
layer, at depths varying from eighteen inches to a yard, is a hard 
impermeable stratum or pan t sometimes consisting of humus 
compounds and sometimes of sand-grains or gravel stained reddish- 
brown and solidly cemented by [he ferric salts deposited from 
percolating solutions. Under this again arc the unaltered sands and 
gravels. 

The surface sand layer is to be found at ail levels, occurring bolh 
in the form of extensive sheets and as undulating hills and dunes. 
Expanses of yellow, dazzling white or greyish sand present an almost 
desert-like aspect, level but for wind-ripples and tiny hillocks of sand 
which has drifted and accumulated around occasional tufts of spiky 
grass. In many parts the sand has accumulated into low swelling 
mounds separated by hollows, arranged in a confused and chaotic 
manner. In other parts, especially on the exposed higher areas, there 
is a distinct tendency for the dunes to be orientated from south-west 
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that surface sand appears only where footpaths wind between the 
dunes. Occasionally, however, even the dunes fixed by vegetation 
have one side of bare sand, sometimes with an overhanging 'cornice 
e2 
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to north-east. For the most part these dunes are fixed with coarse 
grass and heath flora, and in places they arc planted with conifers, so 


Sandy hnallien3^ 


■■ Southern limit Qf flSM«atkCFi 
3S mutes 

















































































106 


THE LOWLANDS 


of matted ling and gras* roots. These fixed dunes vary in height 
from ten to forty feet and except ion a I ly even to fifty or seventy feet 
above the intervening hollows. 

In places the sand accumulates in forms approaching those of the 
migratory dunes of the Landes in south-western France (see p. 361), 
They display a grouping in long mtereconnected trails* with the axis 
of each dune more or less at right angles to the prevailing winds, and 
with curving, almost crescentic* 4 wings*. The horizontal movement 
is not great, because the unvegetaled and therefore 'unfixed' areas 
are small in extent. The movement of the sand is within the dune 
area itself: the wind piles tip* destroys, levels and hollows-out, pro¬ 
ducing a chaotic and ever-changing relief On the open wind-swept 
plateaus the sand is in constant motion where there is no fixation by 
vegetation. Many of these dune areas owe their existence to the 
direct or indirect influence of man in the past: to the clearance of 
woodland, to the overgrazing of heath* to the lowering of the water- 
table as a result of the draining of intervening hollows and valleys, 
and to the excavation of sand and gravel. 

On these sands occur hcathlands, given the name of keide in both 
Belgium and the Netherlands, although in tile former the terms h?yde w 
bruy&res and londes are also used. The rainfall totals in these areas 
range from about twenty-four to thirty inches. It is true that the 
sandy permeable soils and the frequent strong w inds on the exposed 
plateaus considerably reduce the 4 effective total p of the rainfall, with 
the result that the heathlands are colonised in the unreclaimed and 
unimproved parts mainly by plants with xerophvtic characters, cap¬ 
able of withstanding these conditions* 

These rainfall totals are* however, sufficient to support tree-growth, 
and it seems that the present heaihland has resulted from the destruc 
lion or degeneration of former woodland ; the dominant trees prob¬ 
ably comprised oak, birch and hornbeam. Mediaeval texts, old 
maps and place-names containing woodland elements 1 bear evidence 
to the former extensive woodlands in the present heath areas of both 
Belgium and the Netherlands* and botanists by pollen-analysis of 
peats and by the examination of surviving patches of woodland 
plants support this evidence. But large clearance schemes by re¬ 
ligious houses* the slow but gradual widening of the perimeter of 
arable land and of pasture around the villages Jn the valleys, and the 
wholesale cutting for fuel by the armies which repeatedly fought over 
the Low Countries, all took their toll* Once the woodland had been 
cleared, natural regeneration became increasingly difficult, for clear¬ 
ance allowed the rapid destruction or the mild humus which forms 
under deciduous woodland and its replacement by a thin acid layer 

1 See F. L Monkhouse, The Belgian Krmpmtami (1949), p. 33, for a map or' 
Hempen place-name^ containing woodland elements. 
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in which heath3Lind associations nourish. Further, regeneration was 
often prevented by the gracing of sheep + goats and rodents which 
destroyed the young seedlings. Another adverse factor was the 
development of the 'hard-pan' layer, which forms readily when the 
soil has been deprived of its protective deciduous cover and cannot 
easily be penetrated by the roots of young trees. Perhaps the 
highest and bleakest parts, over 250 or 3(10 feet* where the soils arc 
exceptionally poor and the surface is much exposed to strong winds, 
have never been wooded; it is possible therefore that the high heath- 
land is primitive and is the natural type of plant community developed 
on these soils under the particular climatic conditions. But in most 
areas the heathlands arc the result of the destruction of a former 
woodland cover. 

It is not easy to describe the heath 1 and s in general terms, since 
their aspect varies considerably from place to place as the plant 
associations change. The most characteristic feature is the domi¬ 
nance of ling. The growth is usually close, but even with old woody 
and 'leggy 1 plants the height of the layer is rarely over eighteen 
inches or two feet. In spring there arc tints of pale green with the 
new growth, in autumn tones of deep purple or sepia, but after a 
widespread fire (a common occurrence, both deliberate and acci¬ 
dental) whole tracts are of tin relieved black or grey. One can walk 
for miles across these heathlands, their dreariness and monotony 
relieved only by pine plantations, occasional meres, and the appar¬ 
ently rather aimless paths and tracks. While ling is overwhelmingly 
do mi riant, several other layers can be distinguished-bilberry; dwarf 
gorsc, mosses and lichens. 

A more varied type of vegetation, known as 'mixed heath", Is 
found locally among the ling. Erica einerea, or purple bell-heather, 
sometimes occurs, and on sunny slopes it forms considerable 
stretches of colourful landscape which contrasts with the sombre 
ling. In the damper areas, as in shallow depressions, the cross¬ 
leaved heath (Erica ietralLx) is common. A group of species charac¬ 
terised by thetr tolerance of high soil acidity, by some degree or 
adaptation to summer drought, and by a very low demand on plant 
nutrients in the soil, includes broom, dwarf whin, juniper and gorsc. 
The bracken fern is not a true heath-plant but it does occur in some 
places, and there arc extensive thickets of brambles. 

Over many parts a more open heath is found, especially where 
constant burning or grazing has kept the ling from lull development. 
These grass-heaths occur beyond the arable lands and improved 
pastures around the villages* where the ling, frequently tired* some¬ 
times grazed, sometimes cut for litter, has retreated. I rue heath- 
plants are much less numerous, and arc replaced by heath-grasses, 
notably Agrostt &p,* Fesfuca sp. and wavy hair grass (Desdiamptfa 
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JlexuQsaX growing in low clumps or tufts separated by bare 
sand* or sometimes forming a more or less continuous turf 
carpel. 

Scattered silver birch grow sporadically among the grass-heaths 
and even occasionally in ihe Calhawt heath ; sometimes they arc so 
numerous and continuous as to be called birch-woods. In the lower 
heat hi ands, particularly on the valley-margins, the birch grows in 
association with dwarf oak and other deciduous Irees, and some¬ 
times such tracts justify the name "oak-birch heath \ Scrubby wood¬ 
lands of dwarf oak, willow, hazel, alder and ash may form a dense 
layer six feet or so in height, often interlaced with brambles, while 
the slender trunks or the silver birch rise fifteen to twenty feet above 
the thicket. Here and there are isolated conifers, sub spontaneously 
spreading from neighbouring plantations. Occasionally, too, dwarf 
oaks form continuous thickets, with an associated shrub layer which 
includes broom, buckthorn, bilberry and bracken, 

A characteristic feature of the heath lands is the large number of 
small lakes and meres* some on the alluvial floors of shallow valleys, 
others in depressions on the higher purls ol ihe plateaus. In Belgium 
they are known as Waters, Gooren and Venn&t r in the Nether¬ 
lands as A farm* They consist of irregular sheets of shallow water 
which vary in extent with the rainfall, except where they have been 
artificially restrained by embankments. In the damp depres¬ 
sions around these lakes, aqua tic and heath communities come 
into close juxtaposition. In addition, the broad, gently sloping 
valleys contain swampy areas; the lines of the streams and the 
ditches leading into them arc indicated by reeds, alders and 
willows. 

In many parts appear extensive areas of what can be called gener¬ 
ally 'wet heath'; these are known as Maeren or Goorett in Belgium, 
and as HoogVE&j or in the Netherlands. 1 The v (.-gelation 

associated with them suggests a transition between heat hi and and 
aquatic communities, fn the waterlogged hollows are found Carex 
spp.* Phragntites spp^ and sometimes alders, then comes the wet 
heath dominated by the blue moor grass (Molinia c&mh'a). with 
the cross-leaved heath (Erict i ftUrdlixh and higher still the drier 
grass-heath w ith patches of ling. 

i There Ls apt to be some confusion in the various senm applied in different 
cOunl rics because of the temptation to transLatc in tcrirts of eognaie'i, The 
word HooJsyftn is applied in the Netherlands to the add wet heaths and some¬ 
times to the true bogs, while Ltmretn indicates I tic basic fen’peats of rhe 
lowlands fsec p. and Fig. Th* Belgian terms Mown and Goorrn are 

used for the wet heaths. On [he lumber areas, where true pcat-bwi have de¬ 
veloped-, similar to the upland Mosses of Britain, the Belgians ttsc . r .wren or 
Hoctmioeren. the Dutch ttmgvecn or Moor. In Germany, Ftachmaor indicates 
Ehc lowland fcn-peal, Maorg&st [he wet heath and Hochmtwr the high peat-bog. 



110 


THE LOWLANDS 


On the higher parts, at altitudes exceeding 250 feet, are to be 
found small areas of true peat-bog, akin to the Hochmooren of 
Germany and the Pennine " Mosses'. They occur in the higher parts 
of the north-easi Kempenland, in the Peel district of Dutch Limburg, 
in the Bourianger Moer, and in other parts of the eastern Dutch 
heath lands. Even though the soil is sandy and highly permeable, 
the upland hollows become waterlogged because the hard-pan 
is well developed and the drainage on the indeterminate water-sheds 
is so poor that much surface water remains stagnant. The bog 
is closely related to the heath which surrounds it, for it has the 
same poverty of mineral nutrients and the same high acidity: the 
difference is that its surface is permanently damp while the true 
heath is mostly dry. The characteristic plant association comprises 
blue moor grass, which often occurs in great tussocks, Sphagnum 
and other bog-mo sses B cotton grass and heath-rushes. Considerable 
thicknesses of highly acid and nutrient-pour peats develop in these 
hollows, These form the bleaker parts of the upland heaths, and 
can properly be termed + moors\ 

It is probable, however, that the bog-peat covering in the higher 
sandy areas of both Belgium and the Netherlands was Formed under 
conditions of higher rainfall after the end of the last Quaternary 
glaciation. There is now. It seems* enough rainfall for them to 
maintain themselves if undisturbed, but the present summers are 
loo dry for the sphagnum mosses to develop to any extent. 
The more accessible areas have been drained, the peat cut and used 
for fuel, and the underlying sands reclaimed for agriculture* 
and so the bogs have been reduced to mere fragments of their 
former extent. 


RECLAMATION OF THE HEATH LANDS 

The reclamation of die heathlands in both Belgium and the 
Netherlands has proceeded for many centuries; records date back 
to the twelfth century describing attempts mainly by the religious 
houses. Throughout the centuries the perimeter of cultivated land 
around each isolated heath!and village was pushed outwards. 
Occasionally official slim ulus was applied, notably in Belgium in 
the sixteenth century, when grants of land were made to individuals 
on condition that these areas were cleared of heath and made pro¬ 
ductive, and again m the eighteenth century during the reign of the 
Empress Maria-Thcresa. 

In both countries the farmers in the small scattered communities 
pursued a way of life which enabled them to win a meagre subsis¬ 
tence from their limited environment. They owned strips of im¬ 
proved arable land on which were grown crops of rye, potatoes and 
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buckwheat, and patches of enclosed valley pasture, hi addition 
they exploited in various ways the neighbouring common heath- 
lands* known as market! in the north-east of lhe Netherlands and 
gemeynten or getneinten in Noord-Brabant* Limburg and the Kemp- 
enland. These heathland common-rights included the grazing of 
sheep and the cutting of tun es and ling. The last was ol consider¬ 
able value, for when dried it provided litter for the stock ; the young 
shoots were browsed by large flocks of sheep ; the woody stems 
and roots served as fuel, valuable in a largely treeless region for 
they were burnt with dried peaty dads dug from the wet heaths or 
bogs: and the stalks were chopped and mixed with mud for the 
Lath-and-daob method of cottage construction. 

Efforts were made to improve the sandy soils for cultivation by the 
use of compost and dung provided by the ani mals* the development 
of various crop rotations, and occasionally the development of 
simple irrigation systems to improve the meadows where the village 
lay near a river. But Ehesc schemes of improvement were of a small- 
scale nature, compared with the area of heathland which remained 
virtually untouched except in the immediate neighbourhood of the 
villages. In fact* in both countries the opposition to govern mem 
edict's which aimed at furthering any large-scale schemes by external 
interests was considerable* for the communes jealously guarded the 
common-rights on the heath lands. 

In the latter half of the nineteenth century* however, both Belgium 
and the Netherlands included in their programmes of economic 
development a great increase in the extent of agriculturally produc¬ 
tive land in order to help meet the demands ol their growing 
populations. A taw was passed in Belgium in 1847, for example* by 
which the State was authorised to order the compulsory sale of 
unimproved communal hcathlands- The new occupant was granted 
a. reduction or even complete remission of taxes and- tithes, in return 
for which he was obliged to convert the waste into arable land or 
pasture. This edict applied to I0. r communes in Belgium and was 
strictly enforced. As a result, many of the communes themselves 
embarked on policies of improvement in order to avoid losing their 
lands, and there was considerable State encouragement and financial 
help bv way of technical assistance and interest-free loans. In the 
Netherlands particularly, co-operative organisations developed. In 
1888 the Nederbndsche Heidemmtscftappij (the Dutch Heath Society) 
was fouElded. Helped by the Government, it serves as a distributor 
of financial assistance, carries out reclamation schemes and leases the 
land to approved tenants, furthers research projects and disseminates 
information about their results. The Belgian Ministry of Agricul¬ 
ture, at its Station ^ t'EtiXt pour i AindthirQUon Plantes at Melle p 
sponsors research into the problem of mixtures of grass-seed suitable 
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for dry sandy soils—quick-growing, drought-resistant and with 
tenacious binding roots,’ 

In the Netherlands much reclamation has taken place in the high 
peat-moors, the stimulus coming sometimes from cities such as 
Groningen, from individual communes and from private companies, 
Groningen started reclamation as long ago as the sixteenth century, 
when its citizens began to remove peat frorn the surrounding moor¬ 
lands for fuel, using canals to transport it to the city. When the peat 
had been stripped off, agricultural settlements, known as veenkoto- 
nien t were established. Manure from the flocks and herds and 
garbage from the cities were dug in, and in the nineteenth century 
cheap chemical fertilisers, mainly from Germany, were used. Jn the 
north-eastern moorlands these reclaimed lands are now growing 
potatoes, rye and oats, mainly Tor industrial purposes; factories 
making starch, glucose and straw board have been established. 

Irrigation schemes have been tried in both countries to improve 
the dry soils for both horticulture and pasture, and at the present 
time irrigation is still used in a limited way. In some of the market- 
gardening areas along the southern margins of the Kempcnland 
water is taken from navigation canals; near Ilerentals, for example, 
smallholdings and market-gardens arc supplied with water from it 
short cui-de-sac off the Herentals-Bocholt Canal. Many of the 
meadow-lands in the shallow valleys within the heat hi an ds are inter¬ 
sected with ditches which serve as drains in winter and as irrigation 
channels in summer. In dry summers the efficacy of these systems 
Is particularly noticeable by the contrast between the brown heath- 
land beyond the irrigated area and the green meadows. These areas 
are supplied with water by gravity from streams and canals. But the 
higher heathlands, where improvement is most needed, cannot be 
irrigated because of the absence of streams nr the plateau surfaces, 
and the area so improved is thus a small proportion oT the total 
extent. 

Some oi the sandy heath, then, has been improved for arable 
farming, particularly in the Netherlands. In Belgium, however, 
during the last century there has been little overall"increase in the 
arable area; most communes in fact show a decrease. This is not 
because heath Land has not been improved, but because the nature of 
the farming system in the Kcmpenbnd as a whole has changed. 
Under the influence or the nearby markets offered by Antwerp! 
Mechelen, Brussels and other towns in central Belgium, the emphasis 
is now on catric-keeping for milk and veal, and the area of permanent 
pasture has been greatly increased at the expense of cereals. What 


1 A detailed bibliopiphy of work* relating to the improvement of the Kempen 
heathlands is given by F. J. Monkhouse. The Belgian KempenkwJ U94Vj, pp. 
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amble land remains either consists of intensively cultivated market- 
gardens along the heath land margins or is under fodder crops. 

The establishment of plantations of soft-woods often affords the 
most profitable, sometimes the only possible, utilisation of tracts of 
sandy soil, and also helps to meet the increasing demand for construc¬ 
tional timber, pit-props and pulp-wood. Extensive planting has 
been carried out in the higher eastern pans of the Kempenland and 
in the Veluwc by the respective States, the communes, various public 
bodies and private individuals. In the Belgian province of Limburg, 
for example, the proportion of communally-owned woodland forms 
about one-third of the total. This is the most profitable way in which 
the communes have been able to make the heathlands contribute to 
their revenues, especially as the State assists them in the costs of 
clearing and of planting. As a result, one of the most characteristic, 
if alien, features or the hcathland landscape is the frequent occurrence 
in plantations of stands of Scots pine and occasionally of Corsican 
pine. These trees have the advantage of attaining maturity within 
thirty or forty year*. They are usually planted in long straight lines 
forming square or rectangular blocks intersected by rides. Only 
occasionally do these conifers occur less formally ; a few scattered 
pines have colonised adjacent oak-birch heath, and here and there 
dumps of trees have been planted in (he dune areas to assist their 
stability, or for shelter and decorative purposes in the vicinity of 
collieries, factories and housing-estates. About one-seventh of the 
Belgian heathlands have been planted with conifers, about twice as 
much as the proportion in the Netherlands. 

Finally, it must not be forgotten that other changes have taken 
place in t he heat h Ian d la ndsea pe. V i I lages and towns have grow n up, 
factories have been built, and roads and railways now link formerly 
isolated settlements. Most significant of all, the Kempenland is 
underlain by exploitable deposits of coal, and it has become a con¬ 
siderable industrial area. Industrial developments have not been as 
prominent in the Dutch heath lands. Coal has been located under 
the Ped at depths exceeding 3,000 feet, and also further north in 
Geldcrland, but there has been no exploitation as yct + Some factories 
have been built in the Dutch heathlands, mainly for processing 
agricultural produce; occasional interesting introductions include 
the cotton-textile industry of a group of towns in the 1 wente area of 
central GverijsscL 

The individual heiuhlands, numbered on Fig. 1L from 4a to4f, will 
be described in turn. 


THE KEMPENLAND 

This area ofbeathland extends westward for about sixty miles from 
(he steep slope overlooking the Meuse valley to the reclaimed polders 


114 


THE LOWLANDS 


around the Scheldt estuary. The southern boundary is indicated by 
she line of the rivers Rupel, lower Dyle and Demer, while the heath- 
lands continue northward to the Dutch front ter* The main features 
of the Kempenland relief may be described under three headings: 
the plateau, the plateau edge and the plain. 

The Kempen plateau is demarcated more or less by the 160-foot 
contour, although much of the eastern part exceeds 250 feet, and 
in *be extreme south, where the Kempen is linked to the plateau of 
Hesbaye, the height just exceeds 330 feet. Some Belgian geologists 
consider that the Kempen plateau is partly of tectonic origin, and 
that it is the result of a gentle anticline trending approximately from 
west to east along a line to the north of Liege. Bui the consensus of 
opinion is that the plateau represents a depositsonal surface surviving 
between the Meuse on the east and the Demer on the south-west, 
both of which have been entrenched not only into the Qualernarv 
sands and gravels but also into the underlying Tertiary rocks. The 
surface consists of gentle swelling eminences known as btrgen, 
alternating with shallow marsln depressions. The plateau forms a 
broad somewhat indeterminate watershed between rather vague 
streams which drain northwards to the Meuse and southwards to 
the Demer. There are considerable areas of marsh and much 
artificial drainage. 

To the west and north the plateau descends inconspicuously 
towards the plain. To the south-west and east, however, it is more 
sharply defined by the valleys of the Demer and Meuse respectively, 
forming a marked change of slope, the rebords d Erosion (literally 
+ erosion edge') of the Belgian geologists, where the rivers have cut 
their terraces into the deposits during a degradation a! phase in 
their cycles. This is quite a steep slope (Fig, 33), embayed by the 
valleys of numerous streams between low spurs and isolated knolls. 
In the neighbourhood of Diest, the Demer s right-bank tributaries 
have cut back deeply into the plateau, leaving interfluves orientated 
from north-east to south-west, frequently separated by transverse 
valleys now left stream less because of the lowering or the water- 
table in the more deeply eroded Demer valley, Yhe superficial 
deposits have been removed, and these interfluves now form rounded 
hillocks of heavily iron-stained compacted sandstone; these are in 
fact exposed Lower Pliocene (Diesrian) sandstones. The hillocks 
are known as the Dicstian Hills; their summits rise from 30 to 130 
feet above the Demer valley floor, the highest being the Lazarijebcrg 
which attains a height of 21? feet above seadevd. " 

The Kempen plain slopes away gently northward into the Nether¬ 
lands and westward to the Scheldt It is almost impossible to say 
where the plateau ends or the plain begins, although the 160-foot eon- 
tour might be taken as a somewhat arbitrary line of demarcation. 
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The plain is rarely absolutely level, for it is interrupted on the one 
hand by sand-dunes T on the other by the gentle slopes of the 
river valleys and by marshy depressions containing meres and small 
lakes, the typical venrten and gooren mentioned above. Drainage 
is so vague and indeterminate that considerable areas are patterned 
with drainage ditches and channels leading into such northwards- 
flowing streams as the Mark and the Dommel, and ultimately to the 
Meuse, A few small hills rise as faintly swelling mounds of Plio¬ 
cene sandstone, similar to but much lower than the Diestian Hills, 
The town of Hdst-op-den-Berg, as its name would imply, stands on 
a quite prominent eminence overlooking the Grootc-Nethe valley 
south-east of Antwerp, 

Land-Use and Settlement.—The higher eastern Limburgsche Kempen 
is characterised by much healhland, with sandy soils supporting 
but scanty agriculture, and by plantations of conifers. The sparse 
population lives mostly in small villages near the plateau edge on 
or about the fifty-metre contour. Several in the north— Lornmel 
(Fig. 34 and Plate XIV), NeerpcH. Overpeit, Bocholt* Reppei—are 
located along the line ofEhe HcrentaJs-Bocholi and the Zu id-Willems 
Canals which closely follow the 160-root contour Another line 
of small villages stands on the terraces along the western banks of 
the Meuse—Gphoven, Maaseik, Helen, Stokkem and Uikhiven. In 
the central Kempenland the number of hamlets is small, and most 
of them lie on the lower slopes of valleys which form slight re¬ 
entrants into the plateau—Genk in the Stiemerbeek valley, Opoe- 
teren in the Boschbeek valley, and Ellikom and Mceuwen in the 
Molcnbcek valley. Others, such as Voort and H out hale n in the 
south-west, stand on spurs of the plateau projecting into the Demei 
valley. Very few villages arc to be found actually on the high 
plateau itself. One such is Aseh, at a height of 260 feet; it is a 
focus of roads across the plateau, a minor railway junction, and a 
small servicing centre. Of recent construction arc the housing- 
estates,, which have been built for the labour needed in the collieries 
(see p, 124 and Fig. 37) and at the ehcmieo-mctallurgLcal works 
described below, sited in the open heathland conveniently near 
the industrial units they serve. The commune of Genic, situ- 
ated un the high heathhnds, is a specific example of remarkable 
development 

The regional centre of the eastern Kempenland is the town of 
Hassell m the Demur valley, which had a population of 35,019 in 
1958, As the administrative centre of the province of Limburg, a 
market- and shopping-centre, with main-line and light-railway con¬ 
nections running north-eastward to Genk and the higher plateau, 
with ll busy port on the Albert Canal and a variety of industrial 
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activities, Hassclt well fulfils its function. It has a number of food- 
processing industries—Hour-mills, distilleries producing a remarkable 
range of spirits, tobacco factories, breweries and a gelatine-works. 
Other industries include a brick- and tile-works, timber-yards, 
several tanneries, a glue-works, a soap-works and some fertiliser 
factories. 

The character and aspect of the lower Aniwerpsche Kempen change 



Fig. 34.—Land-Usl in rue Kemfen Heathlanus sear Lowmel 
The numbers in the key a* as follows: t. amble land; 2. coniferous planta¬ 
tions; 3, h mi bland; 4, marsh : 5. ban; sand and dunes; e, permanent pasture. 
Waterways are shown bv a Thick black line, roads by a double line, and railways 
try a single barbed line. Houses and indusirial buildings are shown in solid 
black. The two factories in ihe west are metallurgical refineries. 

The abbreviations are as follows: Bcserloo Branch Canal; 

HcrcrUats^Bochoh Canal. 

gradually west ward towards the city of Antwerp, There is pro¬ 
gressively less healhknd* more deciduous trees, more fenced 1 1 elds, 
more market-gardening and dairy-tarmingi and more \ Mages and 
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small towns indicating a greater density of population. Several 
large villages are situated near road junctions, such as Oostmallc 
at the convergence of six roads and light railways, Hoogstraaten, 
Brecht and He rentals. The settlements avoid valleys that are 
liable to flood : thus Heist-op-den-Berg dusters around the slopes 
of a hillock rising to nearly 150 feet, while only a mile away the 
floor of the Groote-Nethe valley is less than twenty-five feet above 
sea-level. In the northern part of the western Kempenland, villages 
such as Wuustwewl, Loenhout and Kalmthout avoid the marshes 
and meres along the valleys of the rivers which flow northwards into 
the Netherlands. 

The regional centre or this part or the Kempen is Tumhout, with a 
population of 35,165 in 1958; it is a prosperous market, industrial 
and administrative town, on the railway line between Antwerp and 
Tilburg, and with a busy port on theDcssehel-Tumhout-hchoLcn 
Canal, One group or ractories, many of them owned by old-estab¬ 
lished companies, is situated within the city itself, in blocks among 
the houses and shops, with frontages along the streets. Several of 
these factories carry on various aspects of Turn horn's leading 
industry—the manufacture of drawing-paper, stationery and fine 
papers: it has important priming and bookbinding trades, and is 
the worlds largest centre for the manufacture of playing-cards. Other 
old established industries include the manufacture of coarse linen 
twill, sacking and canvas, and lace is still made as a piecework 
domestic industry, mainly for export. Then there is the manufacture 
or cigars, pottery, leather and various foods tuffs, and a small 
diamond-cutting industry carried on by a branch of a big Antwerp 
firm. A second and newer group of factories, producing bulky 
commodities, is built to the north-west of the town near a basin on 
the fumhout-Desschel-Schotcn Canal — timber-yards and saw-mills, 
a cement-works, a flour-mill, and a small steel-works making agricul¬ 
tural implements. Tumhout is the centre of one of the main Belgian 
brick-making districts and twenty-nine brick-yards, making about a 
quarter of the: Belgian output, are sited along the banks of the 
Dcsschel-Tumhout-Schoten Canal on either side of the town The 
kflns stand on the canal banks, behind which lie large day-pits,' some 
abandoned and water-filled, others still in operation, from which is 

TrVtTt J C M?h finC C ( t ' **?")■ ‘ rF]e are connected with the 
brick-yards by narrow-gauge lines, sometimes by aerial ropeways 

Cement is also made near Tumhout and Bcerse. The Xtivels works 

he loins near \ isd in the Meuse valley. Barges return with clay from 

‘ h . nv R at ? s J? t<5 ailother “mem-works owned by the same com- 

CLor ht ' n ‘ Ce eXampk rtf industrial development at each 
source of the two mam raw materials linked by cheap water transport 
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Mol is another small industrial and market town on the main-lint: 
railway between Antwerp and Keerpdt. Within the town several 
old-established factories make cigars, leather goods, pottery, small 
articles of metal and wood* textiles and clothing. Three mills 
specialise in the production of patterned blankets; the frontages of 
the buildings lie along the main street- He rentals has similar small- 
scale industries, including also the manufacture of copper and 
bronze articles and of glassware. Many other establishments arc 
little more than artisan workshops, and such units as tanneries,, 
brick-yards, distilleries and flour-mills are dispersed at each little 
market town. 

Modern Industrial Development—.Apart from these small industries, 
localised in the towns and villages, the Kempentand now contains a 
number of major industrial units deliberately sited in the heathEnnds. 
These, with the seven large collieries, make the Kcmpenland one of 
Belgium's important industrial regions. 

The material losses to Belgium through the German occupation 
of 1914-18 were enormous but, as in the case of north-east France, 
certain positive advantages and opportunities resulted irom enforced 
reconstruction. Not only could factories be built On efficient lines 
and installed with modem plant, but industry need no longer be tied 
to old-established districts on the southern coal held by reason of the 
capital values of site and plant- The Kcmpenland offered consider¬ 
able advantages ; the cheapness of land Tor spacious factory sites, 
the unpopulated areas available for the lay-out and segregation of 
noxious or dangerous industries* the gradual development of the 
new coalfield, and the proximity of the port of Antwerp were u!E 
encouraging factors. The region was reasonably w r ell served by 
railways and waterways, and the building of the Albert Canal in the 
Thirties was a major contribution. Of the seventeen large industrial! 
establishments shown on Fig^ 35, all but two lie on the bonks of a 
waterway, and most are at a rail-water intersection. 

In the period of reconstruction, then, a number ol new factories 
was built, and the firms which already had small establishments before 
1914 took advantage of the capital available through reparations and 
government loans to rebuild or enlarge their works. These include 
four large zinc refineries, mostly owned by L3£ge groups, where 
refining had developed in the nineteenth century. Several establish¬ 
ments produce a variety ol other non-ferrous refined metals !ead + 
silver, copper and cadmium, and a factory at Oolen refines uranium 
and radium from Congo pitchblende. These concerns also manu¬ 
facture a variety of chemical derivatives such as sulphuric acid. A 
chemical works near Beerse refines copper and makes copper nitrate 
and copper sulphate, the latter mainly for export to France and Italy 
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to spray in solution on the vines. The Rcppcl works specialise in 
arsenic derivatives (including an insecticide for use against the cotton 
boll -weevil),exported in large quantities to America. At Tessenderloo 
a chemical factory, destroyed during the war of 3939^5, was rebuilt 
in 1947 and produces chemicals such as caustic potash, bleaching 
powder, potassium sulphate, muriatic acid and liquid chlorine. There 
arc four large explosives works, segregated in uninhabited open land 



Fjc. 35.—The Location of the Major Industrial EsTAnusHMrsrni 
IN 7KE Ks:M?EN I IEaTHLAS[KL 

The facioncs were located from large-scale maps and from mformaijon 
supplied by the vanous compani« p and plotted on a smoltarjJc map. They are 
named on a map (p r 146} in F. J, Monkhoiut, The Belgian Krmpettiimd (1949). 

The Siivcn collieries ant indicated by initial letters (for iheir names, see Fig 36) 
The canals, arc shown by heavy lines (for their names see Fig. J8> t the main-line 
railways by barbed lines. 


behind lines or protective stmd-d unes. Belgium is one of the leading 
producers of glass, manufactured before the war of 1914-18 almost 
entirely in the Li£gc area. A large establishment, employing over 
hfleen hundred workers, was built in 1921-3 at Mol-Gompcl by the 
huge Glayer firm; this is now one of the world's largest producers of 
sheet-glass. A smaller factory, making laboratory ware, bottles and 
glass insulators, is situated north of Mol, The glass-sands are worked 
in the communes of Mol and Compel, some of a quality approach¬ 
ing the famous deposits near Fontainebleau; other supplies are 
imported from Hecrlerheide in South Limburg in the Nether- 
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The kempc-n Coalfield. 1 —Before the war of 1914-1S the whole of the 
Belgian coal output was obtained from the Sambrs-Meuse field 
(Bassiif Sud)> and production rose steadily during the nineteenth 
century as Belgium developed as one of the most highly industrialised 
countries in the world (see pp. 502-6). The output of coal increased 
from 2 6 million tons in 1835 to 16-8 million tons in 1880, and then 
to 23-5 million tons in 1900 T at which total it remained more or less 
stationary until 1914. But the actual consumption of coal increased 
much more rapidly than did this production, and it became pro¬ 
gressively more obvious that the southern field alone would soon be 
unable to supply Belgium's needs. This was indicated by the increase 
in imports of coal and coke, which in 1835 had amounted to less than 
ten thousand ions but by 1900 had attained three million tons. 
Increasing attention was therefore paid after the middle of the 
century to the possibility of the existence of exploitable coal deposits 
in other parts of Belgium. 

During the latter part of the nineteenth century considerable de¬ 
velopments had taken place in the South Limburg coalfield on the 
eastern side of the Meuse valley (see p, 171). Belgian geologists 
and mining experts were increasingly interested in the possibility 
that these coal deposits might well extend into (he Kern pen land. 
The coal-bearing strata arc effectively hidden under a considerable 
depth of newer deposits and much geological speculation therefore 
took place. The first mention of the possibility of a coal basin in 
northern Belgium was in fact as early as I8Q6 P and as time w r ent on 
many distinguished geologists* notably Guillaume Lambert and 
Andre Dumont (whose names arc perpetuated in the titles of two 
of the present colliery companies), contributed to the body of pub¬ 
lished material. It was evident that only trial borings could verify 
the various suppositions; the first was put down in 1877 to the north 
of Liege, Success was finally attained w hen a company (La Nourefle 
Socieie de Recherche) sank a boring at Zuiden near Asch, and on 
August 2nd, 1901 this reached a coal seam at a depth of I P 77S feet, 
from which a sample was triumphantly brought to the surface. 
Fifty years later a fete commemorative was held at Gen k to celebrate 
this momentous event, 2 Geological prospecting has gone on 

1 General monographs concerning the Kcmpen coalfield include the fallowing; 
H, Hassetman. Das Kempcnhckken ur.d seine Bcdeuftmg fm befgiscften KaMtn- 
btrgbau {1935); C Demcnrc, L'Industrie he fee du charhon ee da coke (1930); 
P r G fusel in + Le Basstn minfer de h Compute (1925): G. de Leener. i> Charhon 
dans tc AW de to Belgique (1904); and K, Finxlcn. Met Kempisch Steenkohtn- 
bekken (1937), 

1 A detailed account of ihe long preliminaries and the final success of ifrcsc 
exploraiEOns t$ given by Andre GfOsje^n, Prologue tmxjeies comatemoraliver de 
la deevu verte da chaebon en Campine 1901-aotif 195 J) {Extralr du Bulletin de 
m.LLv.) (Bruxelles, 1952): 'Dam un document de 1903* c*ux-d tivaferti depeim 
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steadily, and more than a hundred borings have now been put 
down, the deepest of which, at Wijvenheid, attained a depth of 
6,273 feet. 

The existence was proved of a coal basin extending westward for 
fifty miles from the Dutch frontier towards Antwerp, and 500 
square miles in area. The coal does, however, lie at a considerable 
distance below the surface, and half of the exploitable reserves are 
estimated to occur at depths exceeding 3,000 feet. In the east, 
between Eisden and Genk, the first usable coal is at 1,565 feel, but 
at Vlimmeren, near Turn ho in in the west of the Kcmpenland, coal 
was only reached at 2,940 feet. The borehole evidence was suffi¬ 
ciently conclusive to encourage the granting of concessions. At 
first the Belgian government, stimulated by the example of the 
Netherlands (see p. 171), considered the question of exclusive Slate 
ownership and operation of the coalfield. Possibly because of the 
enormous cost obviously involved in initial exploitation and the 
necessity of attracting both Belgian and foreign capital, the govern¬ 
ment contented itself with demarcating three State reserves, occupy¬ 
ing about a sixth of the proven area, strategically placed in the 
west, centre and cast of the field. At the present lime ten conces¬ 
sions are held by seven individual companies, together with the 
three still uncxploited State reserves; their positions and extent 
are shown on Fig. 36, with the seven active collieries. Three of 
these are in the commune of Genk, on the heath-covered plateau 
which forms the watershed between the Dcmer and the Meuse 
systems at a height of about 250 feel above sea-level. Another is 
in the east of the coalfield overlooking the Meuse valley, and the 
others lie to the north-west of Genk, the most westerly beini> the 
Beringen-Kocrscl colliery. 

In 1906, when the first concessions were granted, the companies 
started the immense task of developing the field. The overlying 
deposits of sands and gravels, unconsolidated and often water¬ 
logged, meant that technical problems of shaft-sinking were con¬ 
siderable, and in fact the shaft-freezing process {congelation) hud 
to be used. This process was stow and immensely expensive. The 
deepest shaft is at 2 wart berg, which reaches a depth of 3,314 feet 
and took four years and three months to complete, The develop¬ 
ment of the underground workings was also long and costly and 
was further retarded by the war of 1914-18. As a result, the first 
coal was not raised until 1917 from Wintcrslag (p] a i e XV) followed 
by two more collieries in 1922 and by the others at later intervals ■ 
Flout ha Jen did not start production until 1938, The first colliery 
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to produce a million tons in a year was Watersdrei (108 million 
tons in 1930), 

The Kempenland was not at first sight a promising area for indus¬ 
trial development. The surface consisted of heathland, with few 
settlements and with almost no local sources of labour. In the 
decade following 1920 there was a marked shortage of labour in 
most branches of Belgian industry, especially in the less attractive 
or these. This shortage was met, particularly in the collieries, by 
the importation of labour from other countries, and from 1922 
onwards train-loads of foreign workers arrived in Belgium. The 
result is shown by the fact that white the seven Kempen collieries 
employed only 2,951 men in 1920 during the stage of initial exploita¬ 
tion, this figure had risen to 18,657 in 1935 and to 31,438 in 1958- 
Today foreign workers comprise three-tenths of this total mining 
force, and a higher proportion, three-sevenths, of the underground 
workers. The effects can be appreciated in the commune of Genk* 
in the heart of the hcathlands* the fourth largest commune in 
Belgium, and containing the three collieries of Winters lag, Z wart- 
berg and Wiiter&chei which actually produce one-seventh of ah 
Belgian coal* The population of Genk was 1,776 in 1846 and still 
only 3,422 in 1910. But by 19^8 it was no less than 46 S 554 B of whom 
about 15,000 were foreign, half of (hem Italians. The resuh of this 
population increase, not only in Genk but in other communes on 
the coalfield, was that provision had to be made within the former 
virtually empty heathEands of settlements where the workers and 
their families could live. This is the reason for the housing estates, 
built near the collieries on the lines of * garden-cities', known In the 
Kcmpenland as iuinwijks or zwifnwijks (Fig. 37).* 

Thus a great building programme was necessary, both for the 
colliery installations and for housing the labour. In one respect 
the situation of the collieries in the open heuthlands was a positive 
advantage, for the installations and the housing estates could be 
laid out on spacious and often attractive lines. Each colliery pur¬ 
chased its land on leasehold terms from the commune; in Genk 
the three collieries bought about one-ninth of the total area. 

Over parts of the Kempenland, therefore, the dark sombre stretches 
of heathland are now replaced by large modem collieries and new 
towns. As one travels across the open country, in the distance can 
be seen the tall chimneys, cooling towers, concrete pit-head installa¬ 
tions and vast pyramidal spoil-dumps. But much is siiSE heathland; 
more than a quarter of Genk commune is of untouched heath and 

* The industrial development of Genk is fully di$tii£$ed by j, Thomas, Gettk, 
Centrum war Nifvcrheid (1954), with numerous detailed maps and photographs. 

* F. J. Mcmkhouse, 'Housing Estates in the Belgian Heath lands \ in 7\ P.R r , 
(1954), voL xxv, pp, 195-206, 
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another quarter has been planted with conifers. The ceaseless 
activity at the collieries and the dense agglomerations of population 
in the housing estates actually emphasize the emptiness and loneli¬ 
ness of the heath lands within which they stand as relatively isolated 
‘industrial oases'. 

Progress has been steady during the fifty years of development, 
and output today is just under ten million tons per annum, or 



Fig. 37.—Houswo-Esr ates in Genu Commune is the Kempenland. 

T Tuinwijk. The colliery spoil-heaps arc indicated by hacfiurin^. 

Bawd on a manuSOipi map made available by the S.A. dtt awbomvgtt Winltri- 
lOg- 

rathcr more than one-third of Belgium; s total production. The 
individual outpia of the seven collieries in 195 % was as follows: 


{Thousand Tom) 
Beringcn-Kocrsd 
F.bdcn + 

HelchEcren-Zulder . 

Waterschet 

Houtluilen 

Zwartberig 

Wlatenlltfi 


1,753 

I, 755 

J. 398 
1,240 
1,151 
U322 
1,356 


9,973 


Source: Associaie der K^mpischc Stcmkoirnrni/ntn^ HjiScEf, by cormpouJetiofi. 
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The type of Kempen coal varies considerably, from sc mi-anthracite 
to highly volatile long-flame coals. Especially valuable to Belgium, 
which is short of coking-coal, is the demi-gras variety used for the 
production of hard metallurgical coke, and the gras and Fletiu coals 
used for gas, by-products and soft-coke manufacture. About 7 per 
cent of the output is used in the local industrial region—at the brick¬ 
works along the canals, in the metallurgical re fineries, and at the 
great Mol-Gompd glass-works, A further IJ per cent is consumed 
by the collieries themselves or distributed free to their miners. The 
remaining four-fifths moves out of the region to contribute to the 
industrial life of Belgium. 1 


The Albert Canal—The greater pan of the Albert Canal, today one 
of Europe's busiest inland waterways, crosses the southern margins 
of the Kern pen heath lands. The concept of a canal linking the 
Scheldt and the Meuse goes back at least to Napoleon I, who 
realised the advantages of the position of Antwerp (‘ft is a loaded 
pistol that I hold against England’s throat \ he is reputed to have 
said), and so he planned a ‘Canal dtt Nord' from Grimlinghausen on 
the Rhine above Diisscldorf to the Meuse at Vcnlo, thence via 
Bocholt and Hercntals to Antwerp. Work did in fact start in ISOS, 
but was soon abandoned. Under the regime or the United Nether¬ 
lands several waterways were built, notably the Zuid-Willems or 
Maastricht-’s Hertogcnbosch Canal (Fig. 38), completed in IS26, 
This leaves the Meuse just below Maastricht, skirts the eastern edge 
of the Kempen plateau to Bocholt, and then runs to's Hcrtogenbosch 
and ultimately rejoins the river near Engeln, The final recognition 
of Belgian independence in 1839 divided this canal into three parts: 
a short Dutch portion within the Maastricht area, a Belgian section 
from Smcermaas to the frontier near Bocholt, and a northerly Dutch 
portion. Thus of its total length of eighty miles, forty-seven are in 
the Netherlands. It will take barges up to 450 tons, and although 
there arc twenty-two locks to negotiate, in 1957 the Belgian portion 
transported 7 6 million tons of freight. The canal performs a very 
useful function jn serving the towns and the agricultural areas of both 
the eastern Kent pen land and the Dutch province of Noord-tira bant 
In 1844 the newly independent Belgium took advantage of the 
existing eastern section of the Zuid-Willems Canal, and began to 
construct from this waterway at Bocholt a new canal, known as the 
Meuse-Scheldt Junction or Kempen Canal. Until the ultimate 
completion of the Albert Canal, this was the only water-route from 


* 111,4 distribution ™ ot ~ Kempen cad h described by P. j Monkhouw 
The Movement ot Coal in Helium, with special reference lo the Kempen 
Hekl m Trauactina cf the Institute of British Geographers (1951). publication 
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Liege to Antwerp. But the most rapid voyages between the two 
cities by this canal took forty-three hours for a motor-barge and 
seventy-seven hours for a tow of four d iimb-bargcs. Several other 
serious disabilities included ten locks and numerous swing- and lift- 
bridges which had to be negotiated : the depth was only about seven 
feet and the barge capacity was limited to six hundred tons; and 
barges were obliged to pass through Dutch territory in the Maas¬ 
tricht area on their way to Littge. When the Albert Canal was built 
it incorporated the western section of this Junction Canal, and the 
remaining portion was renamed the Herentais-Bocholt Canal(Fig, 38). 

Even before the war of 1914-18, a growing sense of the inadequacy 
of these canals had developed a preoccupation with the problem 
of creating a new major waterway across north-east Belgium. This 
would not only form a direct all-Belgian route between Antwerp and 
Liige, but would provide necessary cheap transport for the output of 
the newly developed Kcmpcn field. Various companies interested in 
the coalfield considered that the construction of a Canal charbonnier 
would prove to be a most important factor in its development. It 
was argued, too, that it would have a strategic value as a defence line 
across the north-east of the country, duplicating the obstacle of the 
Meuse. 

Various projects were pul forward in the years following the war 
of 1914—18. One canal was actually started In 1923. following a direct 
line between Hassell and Vise, and involving fifteen Jocks and a 
tunnel, but this was soon abandoned owing to the immense engineer¬ 
ing difficulties and obvious great cost. After lengthy deliberations 
by the Commission Bouckaeri, set up by the Government, a route from 
Hassdt via Eigcnbilzen to the Meuse valley at Visd was finally 
adopted. 1 

The Albert Canal, eighty miles in length (Fig. 38). proved to be an 
immense undertaking which took ten years to complete ; ironically 
and bitterly it was officially opened during the German occupation 
on Christmas Day 1940, for the intended opening during the Inter¬ 
national Water Exhibition at Liege in July 1939 was postponed owing 
to a disastrous breach in the embankments near Hassdt. The canal 
takes off from the Meuse below Monsin Island (Fig. 116), utilising 
the old Liege-Maastricht Canal, which runs parallel to and on the 
west side of the Meuse, as far as the Tcrnayen lock near La nave. 
This canal, built in 1850, was enlarged to the overall dimensions ol 
the new waterway between new embankments. The major physical 
obstacle was theupland neck' linking the Kcmpen and Hesbayc 
plateaus, which the canal had to pierce in order to circumvent the 
western boundary of the Maastricht area. A series of vast cuttings 
1 F, J. Monkhouse. ‘Albert and Juliana : two great Waterways’, in Scottish 
Geographical \fugdzitte (J956X PP r !^"^ 1 
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was made (Fig, 39); the ‘Tranches de Caster’ was excavated through 
the St, Pietersberg ridge, and then followed the immense Vroen- 
hovcn-Veldwczelt cuttings, nearly six miles long, some 200 yards 
wide and in places over 200 feet below the surface of the plateau. 
The huge quantities of excavated earth were removed toother sections 
further west to build the embankments. From Bricgden to Genk the 
Eigen biben cutting was made through a series of low hills, and then 
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Locks on the minor waterways an: nol shown. 
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the canal was continued westward along the Denier valley into the 
Scheldt lowlands. For some thirty miles it incorporated enlarged 
sections of the old Meuse-Sdieldt Junction Canal and its Hassell 
Branch, Along most of this ‘lowland course' it is contained within 
embankments 200 yards or more in width at their base. Finally, [he 
canal enters the port of Antwerp by way of the Strasbourg and 
Ldebvre Docks, 1 


1 A full account oflAe eo^irucLon or the Atbcrt Canal. Including a volume 
of maps, ts given by A, Del mar, Canal Albert (193*);. 












XIII DiflKperlG, near the edge of the heartlands and the Rhine plain 



XIV Uminel, a heath-land village in the northern Kempentend 


I 















XV Tht Winwnlag colliery, Qt nk F KempenJand 



XVI The Philips elect rial works at Eindhoven 








THE HEATHLAND5 OF BELGIUM AND THE NETHERLANDS 12& 

The fait of 184 feci between Liege and Antwerp is negotiated by 
six croups of locks, the locations of which are shown on Fig. 38. 
A sevemh lock at Moltsht is intended to ensure ihat the level ol the 
Meuse at Uirge remains stable at about 200 feet above sea-level, and 
is normally kept open. Each group of locks is triple; the two largest 
can accommodate 2,000-ton Rhine barges, the third 600-ton barges. 
Sixty-five bridges were constructed, which (with one exception) acre 
destroyed during the war of L93<M5, but have been subsequently 
rebuilt. Canal ports were developed, apart from the important 
terminals at Liege and Antwerp, notably three coal-ports specifically 
constructed to handle Kempen coal. The port of Gcnk, manage ) 
the Soddtd du Port Charbonnier de Genck S,d„ was constructed 
jointly by the Wimerslag, Zwartberg and Waterschci companies with 
whose collieries it is linked by rail, and is used also by Houthalen. 
This basin has unlocked connection with ihc canal, and is extremely 
well equipped Tor handling coal, with extensive sidings and mobile 
overhead loading bridges. Kempen coal can be shipped from the 
Gcnk coal-port to Liege in about seven hours, and to Antwerp in 
nine or ten hours. The port handled 2-67 million ions in 1958. The 
Zoldcr and Bcringen ports, situated further west along the canal to 
serve the Welchteren-Zoldcr and Benngen-Koerscl collieries respect- 
ively, handled between them a farther 1 05 million tans in i ■■ 

The construction of the Albert Canal made possible a not v 
valuable contribution to the pattern of Belgian waterways. A link- 
canal, the Briegden-Neerharen Branch, three miles in length and 
involving two locks, was constructed m 1935 around the north¬ 
western perimeter of the Maastricht district ( ig. ■ - ' i 

the Zuid-Willems Canal near Smccrmaas, before it enie^ the Nc hvr- 
lands from the north, with the Bnegden Basin on the Albert Canal, 
so providing a continuous all-Belgian water-route along the eastern 

Al^Sal serves primarily as a through-rouLc be^ecn 
Antwerp and Liege, and its importance is shown by the fact that n 
1957 there were no less than 76,200 separate J^mcys of laden 
barges, apart from over 50.000 return journeys by 
or in ballast. In all, 24-7 million tons of freight were transported. 

THF- HfiATHLANDS OF THE SOUTHERN NETHERLANDS 

These southern hcathlands are merely the continuation oflhe Maas 
’fan’ across the frontier, described on pp. 17-18. f he heathland dips 
gently northward to the alluvium^overed flood-plain of he Maas, 
though in the west bluffs rising tofiftyorsevOTty-fivc 
the drained polders bordering the Ooster Schelde. The Mark, 
Donge, Leij and Dommel flow vaguely northwards to the Maas 

R.G.W.E,—F 
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from a watershed which lies mainly in Belgium. Their shallow 
valleys form narrow 'tongues' of alluvium across the heath lauds, 
and the streams arc regularised in iheir lower courses. 

In the east the plateau projects prominently north-westward, 
forming a flatfish ridge 170 feet in height known as the Pee), lying 
across the provincial boundary between Noord-Brabam and Lim¬ 
burg, It forms a low secondary divide between streams flowing 
north-east to the middle Maas and those going north-west to the 
An and the lower Maas. Under the surface of the Peel lies a con¬ 
siderable thickness of Chalk (2 S 15U feci have been measured near 
Oploo), and below that again the Netherlands Geological Survey 
has proved the existence of a deep coalfield, for coal was reached 
near Helenaveen at a depth of 3,238 feet in August 1906, These 
coal deposits are separated from the South Limburg field by a 
down-faulted trough where the Upper Carboniferous strata have 
been carried down to 8*000 Teet below the surface. This Peel field 
dearly has scams accessible by modem techniques, although the 
immense development costs which will be entailed have so far pre¬ 
cluded any initial exploitation. 1 * 3 Other hidden fields have been 
proved farther north in Overijssel and Cielder!and. Borings at 
Winterswijk in eastern Gelder!and have proved the existence of 
reserves of about 80 million tons. 

The heath 3 and is similar in character to that of the K cm pen to 
the south* although it is generally lower. Numerous depressions 
in western Noord-Brabant indicate former channels of the Scheldt* 
others in eastern Noord-Brabant those of the Maas, now filled with 
peat-mosses. The Peel (Fig. 40} still contain* one of the largest 
areas of peat-bog in the Netherlands. 

This is one of (he most scantily populated areas in the Nether¬ 
lands. served by few roads and with only a few scattered villages, 
It is. however, crossed by the main-line railway between Eindhoven 
and Venlo P near which occasional veen-kofanOn have been created, 
such as Grecndtsveen, Sevenum and Helenaveen l Fig. 40),* At the 
last of these in 1853 the brothers Jan and NicoJaas van de Grieudt, 
pioneers of reclamation in (he Feel, founded a company to develop 
a colony. The first stage was the cutting and removal of peas for 
sale (which is still in progress in some districts); then the company 
gradually introduced agricultural enterprises (horticulture, cattle- 

1 One colliery is now under construction at Viodrop near the German frontier, 
situated in ihe south-eastern esiensicm of the Peel field across the Maas beyond 

Rpermond- U i* estimated I hat 75 million tons of coal lie here wiihin 4.000 feet 
of the surface. 

3 R. Kok* Ecu Ecu* HetenavtctT, in T,E.S,C. *oL 46. pp. 243-52; 

this afford* a detailed account of ihc founding or the colony and the develop¬ 
ment of a sciElement based on bOftSeullurc. 
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and poultry-rearing), and individual tenants rented plots of land. 
In J940 631 people lived there, but unfortunately the district was 
badly damaged during the final stages of the war of 1939-45; this 
has been made good. Further north the Peel is even more sparsely 
populated, with only a few scattered villages such as Milhccze and 
Deurne. To the south-east of the PeeE proper the bleak moors of 
Wecrt and Venraij continue towards the edge of the Maas valley. 
A few villages are located near the Belgian frontier at a height 
of about 150 feel—Reusd, Luijksgestel, Budel and Stramprooij, 
Further north settlements increase in frequency on the sides of the 
long re-entrant valleys, and farms are scattered among surviving 
patches of heath. 

A string of towns lies along the northern edge of the sand country 
bordering the clay-lands, from Bcrgen-op-Zoom in the west in an 
arc through Roosendaal, Breda and’s Hertogenbosch to Grave on 
the Maas. A second line of larger towns lies further south—Tilburg 
in the Leij valley, Eindhoven in a shallow embay mem where a 
fan of tributaries converges to form the Dommcl, and Helmond 
on the Zuid-Willems Canal. All these are long-established market- 
towns which have gradually developed local processing industries. 
In the last fifty years, and particularly in the case of Eindhoven, 
considerable industrial development has taken place (Plate XVJ); 
this town, the home of the vast Philips electrical company, 1 
had a population in 1859 of under 5,000, but in 1958 this had 
risen to 163,083, and it is now the sixth city of the Nether¬ 
lands. Also at Eindhoven is the factory of the Van Doome Auto- 
mobiei/abriek N.V., which since 1938 has manufactured motor¬ 
trucks and other commercial vehicles. In 1958 the company started 
production of the D.A.F. saloon-car, the only Dutch model. 

THE MINOR HEATH LAN US OF THE CENTRAL NETHERLANDS 

Several small patches of sand-country lie between the southern 
shores of the IJssel Mecr and the Rhine-Maas distributaries. Little 
remains of true heath, although considerable areas are carefully 
main tamed as parks. The Uirccht-G elder Land ridge runs dis- 
continuousty south-eastward from the IJssel Mecr to the Nedcr 
Rijn. This'ridge is known in its northern section as the hills of 
Gooiland, further south as the Socsterberg, the Huisler Heide and 
the Darthuistcrberg, the last of which rises to 190 feet (Fig. 41), 
These ridges are only four to six miles wide but stand quite boldly 
above the polder-lands of the Vccht valley to the west and of the 
Geldcrschc Vallci to the cast. 

k N. dc Vries, k De N.V T Philips' Gla^ilanipenfabrickcii en ELmlhovieir, in 
T.K. Ned. (i. 11948). vol. txv, pp. 534-43. 



THE LOWLAN'P$ 


134 

The ridges arc either planted with coniferous woodland or are 
built upon, The Gooilard Hills arc only ten miles from Amsterdam 
and less than that from Utrecht, and so small villages have developed 
during the last few decades into residential towns from which 
'commuters* travel in daily to work—notably Hilvcrsum (which in 
1958 had a population of 100,369) and Buss urn. The former, with 
numerous specialised light industries and the main Dutch radio 
station, is attractively laid out t it has been described as ‘the Chisle- 
hurst of Holland —a discreet and wealthy suburb*. Further south, 
a line of small towns—Zeist, Dricbcrgcn, Doom (the home for so 
long of the exiled ex-Kaiser Wilhelm II), Amerongcn and Rhcnen— 
is situated along the southern edge of the hilts among market- 
gardens (which flourish on the heavily fertilised light warm sands), 
orchards and woodlands. 

Another distinct line of these sandy hills trends south-eastward 
from the Waal at Nijmegen across into Germany near Klcvc, con¬ 
tinuing south-eastward towards Krefold ; this forms a somewhat 
indeterminate watershed between the Maas and the Rhine. The 
highest point in the Dutch section of these hills is the Uilcnpul 
(315 feet), Nijmegen rises steeply from the southern bank of the 
Waal on to the north-facing abutment of this ridge (Plate XI), 
where its new suburbs have grown (see p. 101), On the wooded 
hills to the south of the town are such pleasant residential 
villages as Berg-en-Da! and Reek, situated among the rounded 
summits of the Berg-cn-Dalsehc Weg, the Duivelsbcrg and the 
Uilcnpul. 

A third outlying patch of sandy hills, known simply as the Bergh, 
lies between the Rhine where it enters the Netherlands and (he 
drained marshlands of the Lijmers valley. The south-western part 
of these low hills was formerly in German territory, but the Ellen 
frontier rectification in 1949 put this area wholly within the Nether¬ 
lands, The hills culminate in the summits of the Hettenhciivel 
( 345 feet) and the Montferland (272 feet), and are extensively wooded 
with conifers. 


THE VELUWJ; 

This extensive area of sandy country, the name of which means 
literally ‘barren land', occupies a broad triangle between the IJssel 
Meer, the IJssel and the Lek. The land is highest in the east, the 
Over- Vefuwe, and a string of hummocky hergett can be traced from 
the Woldberg southward in a gentle arc (Fig. 41); the highest 
arc the Torenbcrg a few miles to the west of Apcldoorn. and the 
Galgcnberg further south, both exactly 351 feet above N.A.P. The 
Neder-Vehnte slopes gently westward from about 150 to 50 feet, 
ihe margins of the Vctuwc arc much dissected by streams flowing 
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cast to the I Jssel, south to the Neder Rijn and west to the Gddersche 
Vallei; their valleys arc characterised by a curious asymmetry , 1 
The sands are remarkably continuous and as a result the Vduwe 
is the largest area of sparse population in the Netherlands, bearing 
extensive tracts of coniferous plantations (Plate XV! I), Wide 
expanses of ling still exist, some now in nature reserves, and the 



several large estates include the royal summer residence. About two 
miles north of Arnhem is the well-known open-air ‘Folk Museum\ 
which displays houses, bridges, windmills, etc,, typical of each of 
the Dutch provinces. A few hamlets and resorts are located in the 
Nedcr-Veluwe — Staverdfen, Garderen, Milligen, llarskamp, Otierloo 
and Schaarsbergen* and further west still some larger towns lie in 

1 Tins problem of ihc*e valleys h examined in detail by fi) C. R Edclman 
and G. C. Maarteveld* He Asvmmetrisehc Palen van dc Veluwe\ in T.K, Ned. 
AM. (1949), voL l*vi F pp. 143^6; and (ii) G C. MswrfeveM. ‘Over dc Kmdcdakn 
van de VcLj pp. 133-42, which deal* with various types of valley formed 
during [he perigljdal clinujte of the Wtinn glacial period, bee al*o H, Lehmann,, 
♦Pwigkzble Zugc im FomienscHat/ dcr Vehmc'p in ErJkumfc (194S-J. voL ii, pp, 
69-79. 









































136 


THE LOWLANDS 


the valleys of the streams draining to the Gel dorse he Veillet—Voort- 
huizen, Bameveld and the largest town Edc; industrial develop¬ 
ments have made the last of these a commune of 58,132 people. 


THE EAST GEL DER L AN D-OVERIJSSE1, HEATHLANDS 

These heathlands extend between the valleys of the Lijtriers and 
the Vecht, a stream which Hows westwards from Germany to the 
IJssel Mecr. In the centre of the district is a line of distinct morainic 
hills; these sandy humps, each with a distinctive -berg name, are 
known generally as the Lemeterbcrg-Hollerbcrg ridge, and rise to 
a highest point of 262 feet. In the east much of the heath land is 
above 200 feet, the highest point, the Gctgcnbcrg (229 feet), actually 
lying just over ihe Frontier in Germany, These higher areas are 
almost entirely of sand, interrupted by the broad Twente depression, 
where the convergence of numerous streams has produced an exten¬ 
sive though thin veneer of alluvium. Some areas of heath still 
survive, interrupted by strips of alluvium; there arc large blocks of 
coniferous plantations; and reclamation has provided considerable 
although scattered areas of pasture (especially on the shallow valley- 
floors) and some arable land. The peat-bogs along the frontier 
region have been almost entirely removed. In the north-east of 
Overijsset, for example, to the east of the river Vecht, the bogs have 
been worked for peat since the twelfth century. 1 So much peat has 
been removed that extensive irregular lakes have been formed, and the 
mediaeval arable landscape has been replaced by meadows, swamps 
and shallow meres. Some 15 percent of Overijsset is still uncultivated. 

The high heathland in the east is thinly populated; there are* 
however, a few veenkolonien in the north-east of Overijssel, such 
as Langeveen near the frontier, Daarleschcvecn and Vriezcnveen, 
Further west a much closer pattern of settlement has developed* 
particularly in the Twente, where several large towns are engaged iii 
the cotton industry, notably Enschede. Hengclo and Almelo; it is 
perhaps surprising that Overijssel has a larger proportion of its 
gainfully employed population engaged in industry than any other 
Dutch province. 


THE NORTH-EASTERN HEATHLANDS 


North of the Vecht valley the sandy areas continue through 
Drenlhe into Groningen and eastern Friesland, and eastward across 
the German frontier. The name * Ye/d' is applied to these spacious 
heathlands -the Zuidenvcld in the south-east, the E Herts veld south¬ 
east of Asscn, and many more. The most striking relief feature is 


K ' 'I^OmBinmng der Stichtse Vencn ten Owten van de 

\echl * in T,A. A A.G. (1956). voL lxxiu p pp, 207-22. 
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lhe low undutatitig sand-ridge of the Hondsrug, 1 which extends 
south-eastward from near the city of Groningen to the right-angled 
corner of Drenthe. 

It was on the sands in the centre and east of Groningen and 
Drenthe that the high peat-bogs (koogveenen) were formerly so wide¬ 
spread. Here are the moeren, such as the Oostermoer to the east 
of the Hondsrug and the desolate Uourtanger Moer extending into 
Germany. Some high bog still remains, especially along the frontier, 
but much has been cleared, especially in the province of Groningen 
where the veenkab/tOn are most numerous. Many of these were 
systematically established in the seventeenth century on the moors 
adjacent to the city. In the early nineteenth century the Slath- 
kanaal was cut across the Oostermoer south-eastward to the German 
frontier, and a series of straggling villages with surrounding rectangu¬ 
lar drainage patterns was established, Veendam and Hoogczand 
are seventeenth-century colonies within ten miles of Groningen; 
Gielerveen, Stadskanaal, Vleddcnecn and many others followed 
in the nineteenth. Fields of potatoes, rye, oats and occasionally 
sugar-beet have replaced the desolate peat-moors. Root-crops are 
grown for fodder and cattle are kept, both stall-fed and grazed on 
perm anent past ores, p rovi ding man urc fo r the sandy soi I s. Pigs are fed 
on skimmed milk, and poultry and bees are other items in a remark¬ 
ably pro sperous econo m y. Reclamat i on stil I goes on i n D rent he (Plate 
XVIII), where nearly 30 per cent of the province is still classified 
as waste land, compared with a mere 2 per cent in Groningen. 

The sandy heathlands as well as the moors have been greatly 
reduced in extent, particularly in the lower western parts, and in 
places they carry market-gardens and orchards, notably of bush- 
fruits. Much land in Friesland and Groningen has been converted 
into permanent pasture. These reclaimed lands have now a re¬ 
markably dense population for a rural area, and are virtually indis¬ 
tinguishable from the coastal districts on the fertile clays. A close 
pattern of villages amid a prosperous agricultural landscape is the 
reward of nearly four centuries* effort. 

An interesting development in the last fifteen years has been the 
discovery and working of mineral oil and natural gas near Sc ho unc¬ 
heck in south-eastern Drenthe by the Nedcrlandse Aariiolie Afaat- 
schappil The first oil was produced in 1944, the first gas in 1947. 
In 1958 the output of oil totalled 1,621,000 tons, a not inconsider¬ 
able contribution to the Dutch requirements.* 

» G, H. Ligterink, 'Dc Hondsrug en hcl Dal van dc Qcr-Ecms\ in T.K, Ned. 
A.C. (1954), vol. Ixxi, pp. 105-21. 

» lie tails arc given in an article under (he auspices of the Nedtrlmdse Aanfohv 
Maaischappi/, *Olie cn Welvaait in Z. O. Drenthe' in T.E.S.G. (1955), vol. 46, 
pp. 217-21, including a map of concessions. 
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Groningen, the 'regional capital* of the north and, with a popula¬ 
tion of 143,996 in 1958. the seventh city of the Netherlands, is situ¬ 
ated at the northern extremity of the Hordsrug where this Sandy 
ridge meets the coastal day-lands and the former peat-bogs in the 
south-east. It is a minor port. For the Eems Canal links it to the 
Dollard estuary, and it is the focus or the minor inland waterways 
of the north-east of the country. The city is a market-centre for the 
densely populated agricultural neighbourhood, and has a variety 
of industries connected with the processing of agricultural com¬ 
modities—Hour-milling, brewing and distilling, and the making of 
industrial alcohol and strawboard. 

The municipality of Emmco in the extreme east of Drenthe, only 
a few miles from the frontier, is the scene of some interesting develop¬ 
ments, for it is one of the Netherlands' scheduled ‘new towns', 1 
L miner) is a municipality about ten by twelve miles in extent, com¬ 
prising a number of individual hamlets and fen-colonies. The 
population, as returned in the censuses, therefore, is deceptively 
high; it totalled 19,425 in 1899 and had reached 64,869 by 1958. 
Only about 16,000 actually live in the town of Emmcn itself, for it is 
a servicing focus for the agricultural area around, it has been the 
centre of pent-digging for centuries and the peat has now almost dis¬ 
appeared. New industries are being deliberately introduced into a 
scheduled industrial 2onc in the south-east of the municipality, where 
chemical factories, strawboard-miils and a nylon-spinning factory 
have been built, and others wilt follow. The aim is to check the 
drift of population from these eastern heathtands to the overcrowded 
districts of the western Netherlands. A new town is growing to the 
east of the old urban centre, separated from it by woodland to be 
retained as a park ; when completed the population or the town of 
Emmcn will be increased to 23,000, Further schemes may result in 
a total population of fifty to sixty thousand in the centre and about 
a hundred thousand in the municipality. 

The I.angvecn of Friesland.—Further west in Friesland extensive 
areas of ‘low fen' still lie in waterlogged hollows among the sand 
country, and peat-cutting has added to this extent of stagnant water. 
To ihe south-east and south of Lccuwnrden, the provincial capital 
situated on the clay-lands, there is an extensive area or irregularly 
shaped lakes with interconnecting channels. Few of the meres have 
been drained, unlike the cluy-Jloorcd lakes of Noord- and Zuid- 
Holland, because their sandy floors would provide such poor soil 
that it would not be worth the cost of reclamation, (fn years of hard 
frosts, incidentally, the famous ‘Eleven Towns 1 skating race is held, 

1 J. M. Richards. 'New Towns in the Nctheriarnis', in Progress (1956), vd. 43 
pp. 147-57, 
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over a distance of 125 miles, linking the chief towns of the province). 
But such is the reputation of Frisian dairy-farming that even on 
these sandy areas stock-rearing has developed, using fertilisers to 
grow fodder-crops and importing cattle-food for stall-feeding. 

Few large settlements exist in the rmi-area of Friesland, although 
many small, often quite isolated, hamlets, most of them fen-colonlcs. 
do occur. Heerenveen, for example, has a tiny nucleated centre and 
a population spread out in individual farms and hamlets over much 
of the considerable area of the commune. Some colonics, curiously, 
such as Frederiksoord, Wtlhelmmaoord and Willemsoord (between 
Hccrenvcen and Meppel), were founded by a charitable society 
during the famine oT 1816-17; each family settled was supplied with 
some (and and a few animals. The settlement at Vccnhuizen, just 
over the Groningen border, was originally established for 'orphans, 
paupers and beggars', and !hat at Ommerschans near Meppel for 
"the idle and the disorderly". These are today thriving little settle¬ 
ments. Many of the fen-villages stand solitarily among the meres 
and their interconnecting creeks ; Giethoorn* for example, to the 
north-west of Meppel consists of houses scattered among devious 
channels, accessible only on foot by way of narrow bridges or more 
usually by punt. Sncek is a busy little Town on the transition zone 
between the fen and the coastal clay lands, with an important butter- 
and cheese-market, [i has also a holiday function similar to that of 
some of the centres in the Norfolk Broads, Shallow reedy meres 
provide interconnected waterways to the Ussel Meer both southward 
to Lemmcr and south-westward to Stavoren, and so Sneek is a 
renowned sailing centre with several regattas each year 


Chapter 7 

INTERIOR FLANDERS 

Bel ween the polder-lands of the maritime plain ami the low plateaus 
of central Belgium lies an area known as Interior Flanders (in Flemish 
Bitmen- Vbanderen). It forms a triangle with its base along the south¬ 
eastern edge of the chalk hills of Artois and Cambists and its apex 
at the junction or the rivers Scheldt and Rupel above Antwerp. The 
region may be broadly defined as lying between the five- and fifty- 
metre contours; the latter generally coincides with a sleeper and 
quite prominent slope on the eastern side of the Dcndrc valley; rising 
to the low plateaus of central Belgium. Interior Flanders consists of 
three geological elements: the recent alluvium deposited over the 
valley-floors, the Eocene rocks (Flanders Clay in the south-west and 
sands to the north) on the interfluves between these valleys, and a few 
higher relict patches of newer Tertiary rocks (mostly Pliocene sands) 
in the south. 

THE PHYSICAL FEATURES 

As described above (p. 15), the upper Scheldt and its tributaries the 
Lys (Lew) and Dcndrc {Deader) developed courses almost parallel lo 
the North Sea coastline. Their valleys are two or three miles wide, 
filled in with alluvium often to depths of a hundred feet or more! 
across which the rivers meander in great loops, many of which have 
been cut off either naturally or as a result of the rcgularisaiion they 
have undergone. Gradients are gentle; the Lys, for example, falls 
only twenty-eight feet from the French frontier to its confluence with 
the Scheldt at Gent in a distance of sixty-seven miles. 

The tributaries of the three main streams within the Belgian 
portion of the plain are numerous but short, rising on the indeter¬ 
minate watersheds between each- The only tributary of any si/c is 
the Mandcl, which flows parallel to the Lys in its upper course before 
it turns almost at right angles to join the main river near Grammenc 
The upper courses of the Lys and Scheldt, however, display a con¬ 
siderable complexity, and it is clear that river-capture has modified 
their pattern. The Lys rises on the Artois hills and flows in a 
northerly curve m a trench through the chalk country, leaving it for 
the clay-lands near Aire on the edge of the plain. These clay-lands 
are naturally wet and swampy, since copious springs emerge from 
the Chalk, and in spite of an extensive grid of drainage channels 
similar to that of the polder-lands, flooding is still liable following 
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periods of heavy rain. This pan of iht upper Lys valley, sometimes 
given the name of the Pays tie fVeppe, is almost a basin, as is shown by 
Fig, 42, since to the north the low plateau of leper ( Ypres) and to the 
south the Gobelic chalk platform project eastward, rising to over a 
hundred feet. The basin then distinctly narrows below Armentieres. 
since the Flanders Clay plateau of Ploeg-stecrL and Messines and the 
hills of Ferrain approach the banks of the river from north and south 
respectively. Sixteen miles below Aire the Lys isj oined by the Lawc, 
also flowing from the hills of Artois, and at Dculcmom on the 
Belgian side of the frontier it receives the Defile, It seems that the 
Defile once continued north-eastwards beyond Lille as the then 
upper part of the prow-Scheldt. It was captured by a tributary of 
the Lys, and so the river now makes, below Lille, a sharp right-angled 
bend to the north. Its deserted lower valley is followed by the 
Roubaix Canal and its Belgian continuation, the Espierres Canal 
{Fig, 25), which joins the Scheldt at Espierres and thus resurrects the 
former river course. 

Further to the south-east river-capture has been even more active. 
The upper Scarpc once flowed north-east wards to join the Dendre, 
but this section was captured by a northwards-flowing subsequent 
stream, leaving only the small truncated West Dendre. This sub¬ 
sequent developed still more actively and captured the upper waters 
of yet another consequent, the lower part of which is row the eastern 
Dendre, and then successively two more, the former head-waters of 
the Scnnc and the Scnnettc. This subsequent is known as the Haine. 
which joins the Scheldt at Condi; its valley is followed by the 
Mons-Conde Canal and by the western part of the Centre Canal, so 
forming a useful west-cast link across the Franco-Belgian coalfield. 
The Haine, in fact, rises only two miles from a short left-bank Sambre 
tributary. 

The most striking diversification of Flanders is the result of isolated 
patches of Pliocene sands resting on the Flanders Clay, forming the 
higher interfluves in the south and south-west. In Belgium, between 
the Dendre and the Scheldt, appears the gently undulating ridge of 
the Ronse hills; they form several rounded summits, notably the 
Pottelberg (515 feet) to the east of Ronse, Mom St. Aubert (489 feet) 
to the north of Toumai, and the Kluisberg rising prominently from 
the edge of the Scheldt valley to 463 feet. Other outlying hillocks 
extend for thirty miles across south-western, Belgium into France. 
The prominence of these summits was to elevate them to a strategic 
eminence in the war of 1914-18 far beyond their actual altitude, and 
their names have achieved a notorious place in military history 
(Fig. 42), The ridge first becomes evident near Passchendale and 
trends south-westward to the south of leper, culminating in Belgium 
in the Kemmelberg (512 feet). It then extends westward into France, 
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INTERIOR FLANDERS 

capping the leper clay-plateau (which forms a watershed between ilie 
polders of the upper Uzerto the north and the Lys basin to the south), 
and culminating in the summits of Wytschatc, Mont Kemmel (512 
feel)* then Mont Noir (515 feet) across the frontier* and the Mont des 
Cats (518 feet). After a distinct break in this ridge, caused by the 
cutting-back of the upper valley of the Bccque, it rises again to the 
summits of the Mont ties R&wllcis and Mont CasseL each attaining 
515 fecL The ridge ends quite markedly in the west, overlooking the 
A a valley near Wat ten; it drops in a short distance from 23b feet to 
less than six feet above sea-levd, The line or hills is dissected by the 
numerous north-fiowing tributaries of the Uzer r 

Another dement contributes to the diversification of the relief of 
French Flanders. Several areas of the Chalk form projecting spurs 
and even isolated masses, separated by faulting or by river erosion 
from the Artois hills to the west. Such is Vimy ridge, another name 
famous in the annals of war* and Notre-Dame-de-Lorette to the 
north of Arras. 

The southern part of French Flanders, between the Lys valley and 
the Chalk of Camb^sis to the south-east of Valenciennes, is one of 



Bo. 45,— Regional Units of Western FUndew, 

This map is intended lo provide a key lo (he general position of the regional 
units referred to in [he icxL The boundaries are frequently necessarily ar urary 
although various criteria (geological oulerops. significant contours, etc.} are used 
where possible. 
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considerable diversity, resulting in a number of pays (Fig, 43). The 
low hills in the angle of the Defile and the Lys are known as the 
Ferrain, and the chalk uplands which project as a low promontory 
cast of Lille towards Toumai form the Af&antois. The Eocene 
plateau between Lille nnd La Rassee is the Caremhauit, The Pi veto 
extends southward from the edge of the chalk hills of Melamois to 
the valley of the Scarpc, forming a basin of Eocene clays overlying 
the sands which outcrop on the margins, particularly in the south¬ 
west, to form low hills; the highest are the Mons-en-Pev£le(37I feel), 
where the sands are sufficiently compacted to be used as building* 
stone, the Mont dc Moncheaux (328 feet) and the Mom de tiachy 
(236 feet). The day plain itself lies at about 130 to 160 feet, and is 
covered with streams and drainage ditches. The Ostrevant is a pays 
situated between the Scarpc and Sens£c~Schddt valleys, an area of 
sands and days overlying the Chalk, and consequently rather dry, It 
is low in the cast, btn rises towards Douai as undulating wooded hills. 
Underlying the Ostrevant is the concealed basin of the Nord coal¬ 
field. The OohdU' lies between the Pcvelc and the Artois chalk-hilts, 
and forms a gently undulating plain crossed by the upper Defile ; 
like the Ostrevant, it is underlain by a concealed coalfield, the Pas- 
de-Calais basin. Other pays can be distinguished; the Toumahis 
ties between the P6vele and the 5chddt valley near Tournai, the name 
Escrebieu is often applied to the Douai district, and the Baraul is the 
area between Lille and Touncoing. 


AGRICULTURE 

Interior Flanders has been for centuries one of the most closelv 
settled and densely populated areas in Europe. It has long possessed 
a flourishing agricultural, industrial and commercial economy, and 
many of the tow ns have been prosperous centres of urban life since 
mediaeval times, ns their architectural glories testify. 

Agriculture Is carried on intensively, much of it virtually on a 
horticultural scale, for holdings are small, particularly in the northern 
pans of the province or Oost-Vlaandcrcn. Long before the Agrarian 
Revolution in England, the hard-working Flemings had discovered 
the value of heavy manuring of the sandy soils, and had thereby 
obviated the necessity of a period of fallow. The proximity of the 
large towns has encouraged market-gardening, and hops, potatoes, 
sugar-beet, chicory, flax and even wheat are grown in small patches! 
often by spade-cultivation. On many holdings more than one main 
crop is produced each season; turnips, for example, sometimes 
follow a cereal. High yields are general, the result of heavy manuring 
both with artificials and dung. Clover and fodder-crops are included 
in the rotations to feed dairy cattle; each holding usually has a small 
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herd of two or three animals, sometimes stall-fed, to produce milk, 
butter, cheese and veal. The number of co-operative dairies has 
grown in recent years, but these are still inadequate to stimulate a 
really flourishing dairying industry; it is merely one contributory 
item in a mixed farming economy. 

Towards the south in Wcst-Vlaanderen, Hainaut and French 
Flanders, the size of the farms increases, mechanisation replaces the 
patient laborious spade-cultivation of northern Flanders, and larger 
fields of wheat and sugar-beet become dominant. Some specialisa¬ 
tion has developed in industrial crops—flax in the valley ol the Lys 
near Korlrijk and Tielt and in the Scarpe valley, tobacco in the 
leperle valley, and chicory between Kortrijk and Roeselare and near 
Aire, while potatoes are extensively grown in the sandy soils. Dairy 
farming also increases in scale southward; many farms in French 
Flanders have herds of twenty to a hundred animals to supply the 
densely populated industrial districts. Some permanent pastures 
occur in the water-meadows in the upper Lys basin and on the flat 
floors of other river valleys, and much clover and foddcr-bccl are 
grown as supplementary feeding. 

INDUSTRY 

Industry is carried on in dose association with agriculture through¬ 
out Flanders. Many factory workers live in the country, often 
owning a small holding which they cultivate on a family basis, and 
travelling daily some distance to their work. Domestic industry has 
declined, it js'true, but it is still practised quite widely. The three: 
main groups of activities are the mining, metallurgical and textile 
industries. 

The Coalfield of Northern France.— Underlying the sands and clays 
of French Flanders is a synclinal depression where the ran of the 
Artois ridge dips steeply to the north-cast- Below the tllialk lies 
the concealed coalfield of the Nord and the Pas-dc-Calais ; the 
Coal Measures, exposed on the surface further to the east in Belgium, 
are found progressively deeper to the west, and cease to be exploit¬ 
able just south-west of Aire. French geographers have coined a 
graphic name, 'Le Pars Moir\ to denote this area. 1 

As in southern Belgium, the field is situated rather unfortunately 
from a structural point of view, since it was subject not only to the 
Mercurian orogeny, but also to the complex fracturing associated 
with the stages of uplift of the Ardennes during early and mid- 
Tertiary times (sec pp. 486-7). In places overthrusting has forced 
older sedimentary rocks above the Coal Measures, especially in trie 
i ft. Gendarme, La Region du Nord: essai tTanfyt* economist (1954). 
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sou ill-west of the field, and moreover the workable coal is separated 
by faults which divide the field into several individual productive 
areas. The two main basins are those of Douai-Valenciennes in 
the cast and Bel (tune-Lens in the west, separated by barren ground 
(Fig, 44). The coal is worked at considerable depths, the mines 
averaging well over l,3UC feet and at times attaining 3,000 leet below 
the surface. Moreover, the earth-movements have affected the Coal 
Measures in detail; many of the individual scams arc interrupted 
and displaced by faults and sometimes they dip at high angles. The 
large number of thin scams makes for difficult and expensive ex¬ 
ploitation ; the average thickness worked is only about a yard and 
some scams are as little as a foot. 

Despite these many physical disadvantages, the field is of vital 
importance to Trance, since in 1958 its seventy-five active collieries 
produced almost twenty-nine million tons, rather more than half of 
the total national output. About two-thirds came from the Pas- 
dc-Calais section, the most important producing areas being around 
Lens, Ntsux, B&hune and Bruay (Fig. 45). In the department or 
Nord, the main districts are near Douai (Plate XIX) in the west, 
Aniche, and as Tar east as Anzin and Condc. ihc regional centre 
being Valenciennes. Largely because the coalfield was entirely re¬ 
stored and rc-equipped in the decade following the war of 19)4-18, 
a high proportion of mechanical operation takes place. In the post- 
1945 period, too, much modernisation has been effected, including 
the installation of American equipment for washing, screening and 
the recovery of otherwise waste material for briquetting. 

The quality orcoal is extremely variable, not only in various parts 
of the basin, but with depth ; the upper seams consist mainly of 
hidi volatile gas-coals, the lower ones ol semi-anthracite. Thus in 
1958 about eight million tons or anthracite and sc mi-anthracite 
( maigre), 4-6 million tons of semi-bituminous coals used for metal¬ 
lurgical coke production (deffu-grtts), eleven million ions of bitumin¬ 
ous coals (gras), and about 4-4 million tons of long-flame coals 
{fiarnbant gras) made up the output of this northern field. 

Rather more than a third of the coal produced is consumed on 
the coalfield itself at the coke-ovens, patent-fuel plant and thermal- 
electric power-stations. About one-third of the French coke output 
(Which totalled 14 1 million ions in 1958) was made at pit-head 
cokerics, most of them large units built since 1918. Two-thirds of 
these cokerics are situated in the Pas-de-Calais section ol the field 
near Flechinellc (the most westerly unit), Fcrfay, Bruay, Grenay. 
Lens Henin-Lidiard and Douai. The Nord cokenes are mainly 
in the Denain district to the west of Valenciennes. Considerably 
more than half of the gas manufactured in France is produced at 
these cokerics, mainly for use in industry; it is distributed over the 
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northern industrial area by a gas-grid which links Beth unc, Douai 
and Valenciennes, together with the Lille industrial district to the 
north of the coalfield. 

A large amount of coal-dust and small coal is unavoidably ob¬ 
tained from the shattered seams, and modem methods of recovery' 
from the screening and washing plant enable much former waste 
material to be utilised. As a result, nearly four million tors of 
briquettes (large blocks used for locomotive and bunker fuel) and 
boufcts (small ‘ovoids* burnt in domestic stoves) are manufactured 
each year by mixing the dust with pitch obtained from the tar- 





Fig, 45.—The B&i kune-Llss Industrial RsoftOte* 

Nam** of towns and village* arc lettered in their correct positions, without 
symbol* (other than the ciffttuvrifrej), 

Ba&fd on Curie dt France tsu 50,00^; aheei XXIWJ, 


distillation plant, mainly at A niche, by far the most important 
centre, and also at An/in, Bruay, Courrieres and Nteux. 

About two-thirds of the coal produced in the northern field is 
consumed elsewhere, and Lens and Douai are the main hardline 
centres. It is significant lhal both are on inland waterways; coal 
moves by canal towards Paris and to many pans of northern and 
cemnil France. Some is used in other industrial areas of north- 
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eastern France, notably in the textile factories of the Lille-Roubuix- 
Toureoing area, and further east in Lorraine, 

A very considerable chemical industry has developed on the coal¬ 
field, associated with the by-products of the cokcrics. Thus in 
1958 about 187,000 tons of coal-tar, 53,000 tons of sulphate of 
ammonia and 44,000 tons of benzine were obtained, the raw materials 
for a wide range of chemical and pharmaceutical products, ferti¬ 
lisers, aniline dyes, detergents, plastics, acids, motor fuels and 
industrial alcohol. The main plants are in the neighbourhood of 
lidthunc, Litvin and Courrieres, 

The Metallurgical Industry,—Many of the towns in Belgian Flanders, 
particularly Gent, Toumai, Kortrijk and Rouse have a variety of 
metallurgical manufactures, including textile machinery, electric 
motors and diesel engines. 

The two French tMpartements of Nord and Pas-de-Calais form the 
most important part of the Rigfon Nord of the Chambre Syndicate 
tie la Siderurgie Frangitise (Fig. 72), No iron-ore is mined in this 
region, and ore and pig-iron come both by rail from Lorraine and 
Luxembourg and by sea through the port or Dunkirk from Nor¬ 
mandy, Sweden and Spain. As a result of this dependence on 
imported raw materials, the smelting of iron-ore is here less impor¬ 
tant than steel manufacture; in 1958 about 1-7 million tons of pig- 
iron were produced, compared with more than twice that output 
of steel, About I -9 million tons of the latter consisted of * Marlin 
steel' made in basic open-hearth plant. As might be expected, a 
considerable variety of Steel-using industries, both light and heavy, 
provide quantities of scrap for the steel hearths. 

The metallurgical industry has developed both on ihc coalfield 
and away from it. The major concentration on the coalfield is 
around Valenciennes, both along the canalised Scheldt and to the 
west of it. The largest company in the northern industrial region is 
Usinor (Union Siderurgiqite du Nord de la France), incorporated in 
1950. ft owns large integrated plant to the south of Valenciennes 
at Trith and further west at Denain; extensive developments have 
taken place at these establishments under Lite post-war modernisa¬ 
tion plans. A second steel-making area on the coalfield is near 
Douai; large steel-works are active at Hcnin-Lietard to the north¬ 
west and in Douai itself. 

w bile much semi-finished steel is sent away to the Pans industrial 
district, to Lille and to southern Belgium, a varied range of metal- 
using industries is active within the coalfield area—rails, locomotives, 
boilers, chains (a speciality at Antin), steel wire at Trith, textile 
machinery and agricultural implements. Douai is the centre of 
various engineering industries. 
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Although Lille's chief industrial importance depends on textiles, 
numerous metallurgical and engineering establish men is make, as 
might be expected, a range of textile machinery and also agricultural 
implements Tor the Flanders Plain and the Paris Basin. In the 
industrial suburbs such as Fives and Hellemmcs, which have grown 
up to the cast of the city particularly in the post-19IN period of 
construction, heavy engineering is carried on. This includes the 
con struct ion of locomotives and rolling-stock for the Region Nord 
of the S.N.C.F., electric motors and boilers. Roubaix-Tourcoine. 
five miles away to the north-east, also has textile machinery works. 
Further west, at Isbergues in Pas-dc-Calais. the Cie. des Forges de 
ChdtUfon, Commentry et Neuves-Maisons operates a large modern 
integrated stcei-plam, largely rebuilt in the post-1945 years. 

The Textile Industry.—The Flanders Plain has been one of the 
world's leading textile-manufacturing areas since the Middle Ages, 
In early times there was a concentration on woollens, first using local 
wool from sheep on the neighbouring hills and then importing Cots- 
wold wool. This branch of the industry, now consuming wool from 
South Africa and Australia, is still important in French Flanders, 
especially in the Roubau-Tourcojng conurbation and near Cambrai! 
but the main centre in Belgium moved as early as the fifteenth 
century from Flanders into the Verviers district to the east of Lteae, 
Some interesting specialisations in woollen manufacture survive in 
Belgian Flanders at such towns as Gent. Kortrijk and Feklo. 

Linen has also flourished for centuries along the Lys valley at 
Armcntieres, Wcvetgem, Kormjk, Gent and a multiplicity of smaller 
places, and also at Roeselare, Lokeren, Aalst, Ronse, Roubaix, LilJc 
and Valenciennes. The industry had such advantages as locally 
grown flax, the pure water of the Lys for retting, and a dense, hard¬ 
working population. As late as the nineteenth century most of the 
tlax used was still grow n locally in the Belgian province of West- 
Vlaunderen and in French Flanders, cultivated mainly on small¬ 
holdings and harvested on contract by large firms who retted the 
flax and sold the fibre to the mills. Today, however, home-produced 
flax supplies only a fifth of the requirements and the rest is imported 
Fine linens still constitute a major product and arc a valuable 
export item. 

Cotton is now the pre-eminent textile in Belgian Flanders, despite 
competition from Japan and India in recent decades. More than 
half of the spindles are located in and around Gent; factories are 
situated within the city itself and at such growing suburbs as Gent- 
brugge, Wettercn and Ledeberg. The industry has also spread along 
the valleys of the Scheldt fat Oudenaardc and Ronse) and of the 
Dcndrc (at Aalst, Ninovc, Gccraardsbcrgcn and Ath). A number 


INTERIOR FLANDERS 


151 


of individual small firms specialise in different branches of the 
industry, though a few large combines have been created through 
mergers* such as the Union cotomtire at Gem. Even the small inde¬ 
pendent companies have For the most part grouped themselves into 
marketing organisations, such as the Association beige de Tissage. 
An immense variety of both thread and fabrics is made. A special 
line at Gent, Aalst and Dendermonde is the manufacture of cotton 
blankets for use in the tropics. 

The mills of Belgian Flanders dominate the cotton industry in that 
country* but those of French Flanders have important rivals in the 
lower Seine valley near Rouen, in Alsace and in the Central Massif. 
Nevertheless Lille, Roubaix-Tourcoing, Armen lie res and La Bassle 
have many large factories, and specialisations include the manufac¬ 
ture of muslins and voiles at Lille itself. 

These long-established branches of the textile industry have helped 
to create both a tradition and a labour force. As a result* other 
textiles (jute* rayon and nylon) are now produced, in more or less the 
same centres, Gent and Kortrijk being dominant in Belgium, and 
Lille and Roubaix-Tourcoing in France. A vast range of associated 
industries in both countries uses yarns and cloths; in fact almost 
every town in Flanders, and in central Belgium too. possesses some 
branch of thc textile industry . Some of these towns, such as Brussels, 
Vihoorde and Licr, lie further cast on the central plateaus and will be 
mentioned later Others arc in 1 landers itself; Tournai, for example, 
has long been famous for carpets. Lille has an immense output of 
ready-made clothing, and the Roubaix-Tourcoing agglomeration 
makes clothing, hosiery, knitting-wool, carpets, tapestries and 
furnishing fabrics. 

the waterways 

The waterway system of Flanders comprises the regularised 
Scheldt and its almost parallel tributaries Lys and Dendrc. inter¬ 
linked by several transverse canals (Fig. -5), and also connected with 
the waterways of the Paris Basin across the Artois watershed and 
with the Sambre-Mcuse system to the south-east, The river Lys, the 
most northerly of the Scheldt family, has been embanked for most of 
its length, and cuts have been made across several loops. Six locks 
are required to maintain a minimum navigational depth of about 
seven feet. Although the river is usually very' sluggish, there is a 
considerable difference in regime between the low-water flow of late 
summer and the high-water of winter. The river is navigable lor 
barges as far upstream as Aire, and while it is not as important as the 
Scheldt the Belgian portion carried 1*7 million tons of freight in 1957, 
the French portion about 0*72 million tons, 4 

The Scarpe, which is wholly a French river, joins the Scheldt a 
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mile from the Belgian frontier. It is canalised from Arras for a 
distance of nearly forty miles, and as it crosses the northern coalfield 
by way of Douat it forms a very useful waterway, particularly as it is 
linked northward to Lille by the Deule Canal and southward to the 
Scheldt by the Senses Canal. The section of the river below Douai 
handled in 1958 about I -85 million tons of freight, of which just over 
a million tons consisted of coal and coke. Douai, at the junction of 
these several canals, has extensive basins and wharves, for it is an 
important coal depot. The river itself is, however, closed to naviga¬ 
tion within the city between the Pont des Dominieuins and the Pont 
d’Alsace, traffic using an artificial loop. 

The Scheldt is an important waterway both to France and to 
Belgium; in 195? the Belgian section handled about 5 million tons 
of freight. The river in France is divided into three sections: that 
from Cam bra i to Elrun handled 7-0 million tons in 1958 (of which 
nearly half consisted of coal}, the Etrun to Condd section 3-5 million 
tons, and the final section to the Belgian frontier 2*3 million tons. 
Above Cambrai the river is unnavigablc, but navigation is continued 
southward across the watershed to the Seine system by the St. 
Quentin Canal, Below Cambrai the river has been canalised, and a 
navigational depth of seven to eight feet is maintained by sixteen 
locks in France and a further six in Belgium. Thus the Scheldt 
affords thirty-nine miles of waterway in France and a further 125 
miles in Belgium. It crosses the eastern pan of the Nord coalfield, 
Bowing through such important towns as Cambrai and Valenciennes! 
and its bunks arc lined almost continuously with wharves and ware¬ 
houses. It serves loo the rich agricultural area in the neighbourhood 
of Cambresis, with the considerable production of sugar-beet and 
cereals; several sugar-refineries are located on its banks. Then in 
Belgium the river (lows across the densely populated plain of 
Flanders through such textile towns as Tournai and Oudenaarde 
before its junction with the Lys at Cent. 

The Scheldt and its tributaries are interlinked in France by a 
continuous chain of transverse canals, so that it is possible for barges 
to move south-eastward from Calais and Dunkirk as far as the 
Scheldt, following a line broadly parallel to the Belgian frontier at 
a distance or about twenty miles. This traffic first utilises the Calais 
Canal and the canalised river Aa to St. Omcr, and continues along 
the short NeufToss5 Canal to Aire. The Aire Canal then runs 
south-eastward through Bethunc, and at Bauvin joins the Deule 
Canal. The last is a very important waterway, forty miles in length, 
since it links the Lys and the Scarpe across the western part of the 
coalfield, it senes '.he industrial centre of Lille, and a branch-canal 
bordered by almost continuous coal-wharves serves the Lens section 
of the Pas-de-Calais field. The Roubaix (or Espicrrcs) Canal con- 
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lirnies the line of the Defile to the north-east of Lille, crosses the 
frontier, and joins the Scheldt at Espierres. Finally the Scns£e Canal 
leaves the Scarpe near Douai and completes the chain by Jinking it 
(o the Scheldt near Etrun. The Sens^e is especially useful, since 
it forms the main connection between the various coalfield water¬ 
ways and Paris by way of the St, Quentin Canal; it handled 5-3 
million tons of freight in 1958, 

The chief items carried on these waterways arc, as might be ex¬ 
pected, coal and coke; in 1958 the Scheldt handled about 2*7 million 
tons of coal, the Defile Canal 2*5, the Scns6c Canal 2*1 and the Aire 
Canal 1*6 million tons. Pit-props, pyrites, salt and soda (the last 
two from Lorraine)! were other important items. 

It is a reflection both of the economic orientation of the Flanders 
Plain towards the lower Scheldt and Antwerp and also of the pattern 
of natural drainage that few waterways connect the Lvs-Scheldl 
system with the North Sea coast. The river Ijzer has been canalised, 
but is of very fluctuating depth and is sometimes Lin navigable for 
several months in summer It is linked by the Icpcr-IJ^ur Canal 
with the town of leper; formerly this continued south over the 
watershed to the lys as the leper-Lys Canal which was destroyed 
during the war or 1914—18, and it was decided that its rebuilding 
was not worth while. Further cast is the Gent-Ostend Canal, begun 
as long ago as 1614, and completed to the coast at Oslcnd by 1753 ; 
it is a useful waterway, forty-two mites in length, serving the agri¬ 
cultural plain of Flanders. 

The chalk ridge of Artois extends south-eastward from the lioulon- 
nais, forming a range of low hills which presents an appreciable 
barrier between the waterways of the Flanders Plain and those or 
the Seine system. It is. in fact, crossed only by the St. Quentin 
Canal, a waterway fifty-seven miles long, which leaves the canalised 
Scheldt at Cambrai and negotiates the watershed by means of 
thirty-five double locks and two tunnels near the divide, descending 
to the Oise Lateral Canal at Chauny, and so to Paris. The impor¬ 
tance of this link is such that it has been enlarged several times; in 
1928, for example, the summit-divide tunnels were widened and 
deepened. Electric tractors are used for haulage to increase the 
working capacity of the canal. In 1958 the St. Quentin carried 
7-73 million tons of freight, of which 2-7 million tons consisted of 
coal from the northern coalfield en route to the Paris region, 

The Scheldt system is connected with the Sambre-Meuse by two 
link-canals, The Mons-Conde Canal is a straight west-east water¬ 
way sixteen miles long, running from the French Scheldt at Conde 
across the frontier to Mons, and so serving both the French and 
Belgian portions of the coalfield, A second link, wholly within 
Belgium, joins the Scheldt near An icing with the Mons-Condc 
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Can;tl iit Pommerceul, Several other interconnections have been 
developed in this area. The Bkitnn-Ath Canal uses twentv-oiic 
locks to cross southward from Ath in the Dcndrc valley to the 
Antoing-Pommerccul Canal. The Centre Canal continues the Mons- 
Cond£ Canal eastward through the coalfield area to join the Brussel s- 
Charleroi Canal at Houdeng-Goegnies. The Centre has the steepest 
gradient of any Belgian waterway, with an average rise of about one in 
2.^0. although it needs only six locks. Modern elect ricallvopcry led 
barge-lifts are used, and it carried 3 0 million tons of freight in 1957 
The waterways within the western part of the Scheldt system and 
their links with neighbouring rivers therefore serve much of the 
coalfield ot northern I-ranee, the important French industrial com¬ 
plex of Lille-Roubaix-Tourcoing, and the Belgian textile area of 
the Lys-Schddt valleys, as well as the cities and ports of Gent and 
Antwerp and a dense agricultural population in the Flanders Plain 
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Jt ts not surprising that Interior Flanders has such a dense popula- 
non, Most of the rural population is dispersed widely over the 
countryside, with individual houses situated within small-holdings, 
and perhaps only a church to indicate the commune centre; Flanders 
is in Tact a type-area for dispersed' rural settlement. 

The industrial towns, comprising as a rule an old centre often 
walled and water-ringed, with a girdle of new suburbs are strung 
out along the mam and subsidiary valleys; these have been men 
turned already in connection with [heir long-established textile 
industries. In the tMpartemtnl of Pas- de-Calais, Lens Bdthune 
Bruay, No?u* and many more towns form a densely populated 
industrial district: the old towns, the new housing estates (cites- 
oumeres), the collieries, coke-ovens, by-product plants and spoil- 
dumps are spread over the countryside (Fig. 45). In the cast is 
the Valenciennes basm, where Douai,’ Dcnain and Anrin have 
developed similarly. 

Two agglomerations merit special attention—Gent and the Lille- 
Ron biii x -Toy rcoi ng con urba e i on . 


Gent* (Garni in French. Ghent in English), surpassed in size i„ 
Belgium only by Brussels and Antwerp, has long been an important 
ut> m the Flanders Plain, The Lys and the upper Scheldt meet 
in the south-east of the city, and the lower Scheldt, tidal up to the 
Gentbmgge wor, then flows gently eastwards towards Antwerp and 
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its estuary. Several minor rivers (such as the Lieve and Moerc) and 
drainage-canals intersect the city, the ship-canal from Tcrncuzcn 
on the Wester Schelde enters the docks in the north-east (sec p. 84), 
and a smaller canal contes eastward across the plain from Bruges 
and Ostend. Wherever one goes in Gent, in fact, one has to cross 
water; there are said to be over two hundred bridges within the 
city, and the built-up area actually lies on twenty-three islands. 

Gent has had a long and prosperous history ; as early as 1500 it 
had a population of over 100,000, the result of its rich industrial and 
commercial activity. In 1958 the population or the commune was 
160,669 but several adjacent suburbs bring the population of the 
agglomeration to over 200.000, It is a useful port, second to Antwerp 
in Belgium; in 1958, 2,628 sea-going ships were accommodated, 
and it handled about 5’6 million ions of freight, Vessels of up to ten 
thousand tons can dock there. 

As has already been made evident, Gent is the dominating centre 
of all branches of the Belgian textile industry except the woollen, 
and it has an immense variety of related manufactures, such as 
carpets and clothing. Textiles today, however, account for only 
half of its industrial importance. Chemicals (especially dyestuffs), 
fertilisers, metallurgical products and glassware are made, and around 
the docks (Plate XX) and in the eastern and northern suburbs are 
tlour-mills, saw-mills, tanneries, paper-mills (one of these produces 
half of Belgium's consumption of newsprint), a low-temperature 
carbonisation plant, and a huge dcciro-chcmical works. The 
Betgum-Sheil company owns a bilumen-refining plant with an annual 
capacity of 130,000 ions. Other factories are situated along the 
banks "of the ship-canal to the north. These modern industrial 
developments and the new suburban housing estates contrast 
remarkably with the old inner town, where stand some of the 
architectural glories of Belgium -the Hotel tie Ville, the Halle aux 
Drops (Cloth Hall), the cathedral and other attractive buildings. 
Many other towns of Belgian Flanders share, on a smaller scale, the 
general character of Gent, 

Lille lies on the right bank of the canalised Defile; the old town was 
contained within massive triangular fortifications, which with the 
i mposing pentagonal citadel were largely the work of Vauban. During 
its long history the town has generally prospered, but it has suffered 
periodically from the wars which so often beset Flanders, for as a 
great strong-point it was frequently involved, often besieged and 
sometimes taken ; even in the war of 1914-18 it was heavily shelled 
although it was declared an open town at the outbreak of hostilities. 
Lille's outstanding growth has been during the last century and a 
half, when it has become the leading agricultural and industrial city 
of north-eastern FratlCC, although so near the Belgian frontier from 
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which attack has come three times in the lust ninety years. Outside 
the city a close ring of industrial suburbs spreads into the country- 
side and has absorbed the former individual villages. Lille had a 
population jn 1954 of 194,616. though with the eleven other com- 
?l“ n 5J wh . c ^ l ^ e official agglomeration the total was 

359,542 It k a vital communications centre, for here a main-line 
railway from Calais and Dunkirk to Strasbourg crosses the main 
1 uris-Brussels and Puns-Gcnt lines. There is a useful river-port 
since the DcOle Canal links the Scarpc with the Lys. Lille's manu¬ 
factures are many and varied ; it is the largest single textile-in a king 
town in France, it has a range of metallurgical and chemical indusX 
iries, and there are sugar-refineries, fiour-mills, tobacco factories 
distilleries, breweries, tanneries and chocolate factories. 

The twin towns of Roubaix and Tourcoing, with their neighbour¬ 
ing communes, formed an agglomeration of 267,298 people hi 19^4 
They lie only a mile Iroin the Belgian frontier and seven miles from 
Ltlle, to which they are v.rtually connected by continuously built-up 
arcus. Fach has a long industrial history; as early as the eleventh 
century Tourcomg was famed for its velveteens and serges. As at 
Lille, industrial expansion was rapid in the nineteenth cenlurv and 
the textile industry, particularly wool, flourished. The two towns 
produce four-filths of a!! French woollen yarn, and other items such 
as carpels, tapestries, furnishing fabrics and clothing. Textiles ire 
predominant, but other manufactures include leather, rubber miscel¬ 
laneous metallurgical products and chemicals. Many 'Beldan 
workers cross the frontier daily to factories in the two towns. 

The Flanders landscape is thus a remarkable palimpsest on which 
a millennium of vicissitudes has left its impressions. Before its fim.1 
nineteenth-century division between France and Belgium it had 
belonged to the Counts of Flanders, then it was successively under 

B ^^ ,^V AuSt ^ an ’ Sp * nish and Frcnch ml* During [he war 
of 1914-18, French Flanders suflered the devastating results of the 
most concentrated and prolonged static warfare that the world h->* 
ever experienced: two rich departemettis were ruined, the most 

in . dustnflJ re £' 0ns of France were devastated. Southern 
French Flanders was a shattered wilderness in 1918 ; towns such ns 
Lens, Arras and Cam bra i (the centre of which was mined when the 
Germans evacuated in 1918) suffered immense damage, and many or 
the collieries and mining villages were just wiped off the landscape 
Some compensation did in fuel result in the Ion* run. for the co^ 
field was rebuilt on modem lines. But the vast war cemeteries the 
occasional plaque stating that a village once stood here and h 
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Chapter S 

THE CENTRAL LOW PLATEAUS OF BELGIUM 
AND THE NETHERLANDS 

GENERAL FEATURES 

The land rises gently towards the east and the south-east from the 
edge of the Flanders Plain, forming what can be called 'the central 
low plateaus'. This rise is of the order of feet per mile, from about 
150 feet above sea-level to a height of 650 feet near the southern 
margin of the region, where the land then falls quite steeply to the 
long curve of the Sambrc-Meuse valley; the highest point is actually 
722 feet above sea-level, to the north-east of Namur. This profile is 
well illustrated by the main line from Brussels to Liigc via Tiemn, 
From Brussels there is an up-gradient of the order of from I in 200 
to 250 as far as A ns on the plateau above Liege, where the line reaches 
its maximum altitude of 591 feet. It then descends, to the valley-floor 
at about 225 feel in a distance ofless than four miles, usih an average 
gradient of L in J2- This dilliculL section of ]ine + although opened as 
early as 1842, had to be operated by cable-haulage for goods traffic 
until 1871 ; even today ascending trains are still assisted by banking 
loeo motives. 

It might reasonably be argued that this area ought not to be 
included in the broad regional unit of the North Sea Lowlands on 
grounds of relative altitude. But the countryside has the general 
character of a lowland, certainly in comparison with the much 
higher Ardennes to the south, and indeed the area is commonly 
known as 'the plain of Middle Belgium'. 

Palaeozoic rocks such as slates and quartzites, together with some 
associated igneous intrusions, underlie the plateaus at no great 
depth in the centre and south. The Senne and Dyie have cut down 
their valleys through the newer overlying strata, thus exposing the 
basement rocks; these are quarried for road-metal and setts m a 
number of places. Porphyritic dioriles are worked at G emblem* in 
the south-east of the plateau or Brabant and at Tubizc, Qucnast 
(Plate XXV) T Lessincs and Nivelles in the Senne and Sennette 
valleys. Small outcrops of Devonian and Carboniferous rocks are 
also revealed in the valleys to the east of Mons. At Hcaussines in the 
Sennette valley and again at Soignies in the Senne valley are extensive 
limestone quarries; the bluish limestone, known in the district as 
'petti grattit\ has long been worked for building-stone, and when 
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cut and polished it has an attractive marbled surface. Upper 
Carboniferous rocks appear on the surface in the south of the 
ffainaui plateau. This is part of the ‘coal furrow' or southern 
Belgium (see pp. 502-6), which is exposed further cast within the 
narrow trench of the Sambrc-Meuse beyond Charleroi, but in the 
Moits-Ccntre districts the coal is concealed beneath newer deposits. 
The Chalk adds another contribution to the solid geology of 
these plateaus. It outcrops near Mons, again more extensively to 
the north of Liige. and beyond the valley of the Meuse over the 
greater pan of South Limburg and the Pays de Uervc. f requently, 
however, a superficial cover of recent deposits occurs. Chalk is not 
present even at depth in the northern part of the low plateaus near 
Brussels, since it was long ago removed by denudation. 

These Palaeozoic and Mesozoic rocks furnish abundant evidence 
of the complexity of the structural history of the plateaus. Some 
Belgian geologists consider that the Palaeozoic rocks represent an 
anciently established * burst* or massive block, the southern bounding 
edge of the 'North Sea basin' (Fig. 5). This was involved in the 
l lerey nian folding at the end of Carboniferous limes (see p_ 483) 
and may even have formed part of the 'foreland' against which 
the folding took place. There is. however, evidence that the ancient 
rocks were themselves folded to form a very complex Brabant 
anticline' {Fig, 108). though much less intensely affected than the 
Ardennes further south. The northward limb of this fold dips 
gently under an increasingly thick cover of newer rocks, forming 
the Kempen syncline which contains Coal Measures, 

Then followed the prolonged sequence of alternate denudation 
marine transgression and deposition in Terliarv times already de¬ 
scribed (pp. 13-15). The net result was the formation of the present 
widespread cover of Older Tertiary rocks, consisting mostly of Eocene 
sands (although clays predominate in the south-west) together 
with occasional surviving patches of Oligocene and Pliocene sands. 

Uplift and late Tertiary denudation combined to produce a broad 
surface dipping gently northward from the High Ardennes away 
to the North Sea basin, Belgian geomorphologists distinguish a 
surjace pfam’ at 590 to 650 feet along the southern cdgeV the 
Brabant and Hcsbaye plateaus, which has been correlated with 
similar surfaces to the south or the Meuse valley on the margins of 
the Ardennes. But the 'furrow’eroded by the Sambrcand the Meuse 
a relatively recent feature (see p. 489), lies transversely across this 
once continuous erosion plane, and thus separates the plateaus of 
High Belgium from these central low plateaus. 

This northward tilt of the low plateaus is naturally reflected in 
the courses of the mam rivers in Ole eastern Scheldt basin (the 
Senne, Dylc, Gctte and upper Demur), until each in turn is picked 
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up by the east-west line of the Demer, Dyle and Rupel in yet another 
transverse 1 furrow\ south of the Kempenland plateau (see p, 16). 
Only in the extreme south, where, as has been described (see p. 141). 
the Haine flows to the west, and in the east, where the Mdhaigne 
and Geer make their way eastwards to the Meuse, have streams 
developed athwart this northward tilt. 

In the broad valleys of the rivers much alluvium has been de¬ 
posited. Jn addition. Forming a most important contribution to 
the agricultural economy, a widespread cover of liman (Fig. 9 and 
see p. 23) lies on the interfluves of the plateau surface. On this have 
d e vd oped brownish Ion ms o F excel lent quality. B raban l a nd Hesbay c 
in fact have much in common with Bcauce and with the Borde of 
Hanover and Magdeburg. 

Large hedgetess (kids grow wheal and sugar-beet (Plate XXI}, 
producing high yields from the heavily fertilised loam-soils, with 
numerous prosperous-looking nucleated villages and occasional 
large isolated farms (Plate XXII). The low plateaus have an average 
density of population of the general order of four to jive hundred 
per square mile. These figures, however* are swollen by the con¬ 
siderable urban population* for some of the towns have had a 
flourishing existence for a thousand years or more. If rural popula¬ 
tion alone is considered* the average is considerably less than in 
Interior Flanders, mainly because farms are much larger and there is 
less of the intensive small-holding system. 

Differences are nevertheless evident between various parts of these 
low plateaus. Brabant and Ha main may be considered as one 
region* for these names refer mainly to adjoining administrative 
provinces and they have geographically much in common. Further 
to the east* within the obtuse angle of the Meuse, is the plateau of 
Hesbaye. Across the north, from the Rupel to the Gelle-Dcmer 
confluence* lies the " furrow’ between the Kempenland and the low 
plateaus; the transitional character of this district is indicated by 
the fact that some Belgian geographers name it the ' Region Mix ft', 1 
but nevertheless it does belong mainly to the 'northward slope* of 
central Belgium. Finally, beyond the Meuse valley are the eastern 
low plateaus, comprising the Pays de Nerve of eastern Belgium and 
its continuation northward across the frontier into South Limburg. 
These six units are numbered from 6a to 6c respectively on Fig, It. 

HRAlSANT AND HAlNAUT 

The western low plateaus include the greater part of the province 
of Brabant and the eastern part of the province of Hainaut* cor¬ 
responding more or less to the valleys and interfluves of the Sennc 

1 As, for example, J. Jiiitkin, Atlas r itmique (J934), plate 13* and sec H*. 2. 
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and the Pyle, Both plateaus have an extensive ihnoit cover, in 
Huenaul resting largely on clay, in Brabant mainly on sands. The 
floors oJ the valley's are broad and alluvium-covered. To the north 
the hmon -derived soils gradually become sandier as the edge of the 
Meuse ‘fan - is approached in the Demer-Dyle valley. The Palaeo¬ 
zoic rocks are never far below the surface, and are even exposed in 
places; as a result surface drainage is abundant even in the sandy 
country and very plentiful on the Hainaut clavs. The surface of 
the plateau is much dissected, particularly in the south, by steetv 
sided valleys. ^ 

Both Brabant and Hainaut are agriculturally of great importance 
and wheat and sugar-beet dominate in both in terms of acreage 
The sandier soils oJ Brabant, however, carry a much higher propor¬ 
tion of arable, while in Hainaut there is more pasture, partly the 
result of the widespread damp day-lands, partly due to the require¬ 
ments oi the mining towns for dairy produce. Hainaut is the chief 
horse-breeding region or Belgium; in spite of some mechanisation 
it s remarkable how many of even the larger farms in central 
Belgium use these heavy draught-horses. 

In the neighbourhood of Brussels there is a tremendous con¬ 
centration on market-gardening, dairying, pig and poultry farming 
the production of flowers and nursery cultivation, in obvious re¬ 
sponse to the adjacent urban market. To the north-west of the 
cny particularly between Berchem and Asschr, arc immense areas 
of glass-houses, mainly producing early vegetables and flowers 
while in the south-east beyond Lhe Foret de Soignes are more 
ghss-housesdevoted to grapes, especially in the communes of La 
Hulpe, Restores, HoeiJaart (Plate XXNJ) and Overijsclte > 
^industrial importance of the Brabant-Hainaut region is con¬ 
siderable. The two outstanding areas are of course the Brussels 
conurbation and the Mons (Borinage) and Centre basins of the 
wulbOT eMUidd oC Belgium; i, is, however, more £nZ,'„ t ,o 
describe the whole coalfield as a unit within the Sambre-Meuse 
valley (a* pp. 502-11). Ap, rt f, 0 m ,he,e npeei.1 c>Z m Z,°Z 
ha , te ? V™ variety of mdiraries. The Flanders teuile indus.% 
extends eastward into Brabant—particularly at Brussels itself Brain!? 
l Allcud, Anderlcchc end Courts.. Etienne In the SS 
town, of Halle. Braine-Monue and Soignie, hn« 
metallurgical, textile and food-processing industries. At Ctabecu i 
large integrated ,ron- and steel-works is situated in the ScmSle 

rh X ’ r -^ ra T llcs ™ ul jL of Brussels on the banks or the Bnissels- 
Churlerot Canal; this affords an example of the location of a heavv 
industry away from both fuel and raw material, but with excdlem 
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communications with areas which can supply these needs and with 
a large accessible consuming market. Further east are Leuven* 
Nivelies and a host of smaller towns* many within the Brussels orbit, 
and all sharing the well-developed industrial life of Belgium, Leuven 
(in French Louvain }, with a population of 34,215 in 1958 P stands 
in a well-marked gap through the northern edge of the Brabant 
plateau. It is a towrn of long-established antecedents, since its 
nucleus was a ninth-century castle on a wooded hill above the 
marshes of the river Dyle (hence the derivation or its name front lov r 
a wooded height, and veen* a marshland). Until (he laic fourteenth 
century k was a prosperous textile town, but then the city fell on 
hard times* remedied only slowly after the fifteenth century. Today 
it is a market centre For the surrounding agricultural countryside* 
and it has extensive food-processing industries, particularly brewing,, 
dour-milling, the manufacture of potato-starch and vegetable- 
canning. In addition, it has a number of metallurgical industries, 
including the manufacture of agricultural machinery, and chemical 
works, tanneries and saw-mills. The Leuven-Dyle Canal is a useful 
waterway linking the town with the Rupel and the lower Scheldt, 
since the river Dyle itself is little used i the canal carries a consider¬ 
able tonnage of such bulky commodities as fertilisers* flour, bricks 
and timber, 

Vilvoorde (population 30,562) is situated somewhat similarly to 
Leuven, where the Senne cuts through the northern edge of the 
plateau of Brabant in a well-defined gap, also followed by the Wille- 
brock Canal. It too has had a long and prosperous history, and 
until it became involved in the fifteenth-century wars its cloth 
industry was thriving. Following a long period of decline, the town 
shared in the nineteenth-century expansion of Belgian industry and 
particularly in the prosperous period of 1896-1914. As a result, the 
manufacture of fertilisers, vegetable oils, glue, starch and leather is 
established on the batiks of the Willebroek Canal in the suburbs, and 
many specialised factories (textiles and gloves) still operate within the 
town itself. 

Brussels. -The city of Brussels (in French Bruxelles, in Flemish 
Brussel), capital of Belgium* has for long been one of the main 
cities of Europe. 1 In 3958. while the population of [he commune of 
Brussels itself was 170,568. the agglomeration (including fifteen 
contiguous communes) had a total of over half a million people. 
The city originated in the sixth century on the Ile-St. Gery, one of the 
many islands among the marshland of the braided river Senne, hence 
the probable derivation of its name from broek (a marsh) and sele 

1 R. E. Dickinson* Tin 1 licit European City (1951), dcvcics a TulJ diapier 
Ipp. 142^60) to the sice and growth of Bntiisds, 

R.C.W.E .—G 
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(a dwelling). The river now flows through the western part of the 
city, vaulted over for much of its course and incorporated within 
the city’s drainage system, although it emerges into the daylight in 
the north-western suburbs. The town developed rapidly from the 
eleventh century as its varied industrial and commercial activities 
increased. The built-up area grew on the drier terraces along the 
east bank* and it has now spread on to the sandstone plateau at 120 
to 135 feet above sca-levcl P as compared with the valley floor at 
about fifty feet. There is a clear distinction between the 'lower 
town\ with the commercial quarter, the spacious Grand' Place 
flanked by the magnificent fifteenth-century Gothic Haiti dc ViIk T 
the docks and the canal-port, and the residential 4 upper town’, the 
centre of which is the attractive Quart ter Leopold, with its parks, 
boulevards and places. As the capital, Brussels has a wide range of 
administrative functions, it is a great commercial centre and is the 
main industrial district of Belgium. Its industries are extremely 
varied, including a wide range of metallurgical products, textiles 
(carpels, blankets, clothing}, chemicals, paper, furniture and con¬ 
sumer goods generally. Heavy industry has developed notably along 
the canals in the northern and southern suburbs. 

Brussels is indeed a port in its own right, for there is a series of 
four large basins in I he north-west of the city* The Brussels-Rupd 
Canal [Fig. 25), sometimes knowm as the Willcbroek, enables vessels 
to reach the capital from the Scheldt estuary via the Rupel. The 
original waterway was built in the sixteenth century* but it was 
enlarged during the 183G’s and again at the end of she century, and 
now has a depth of twenty-one feet right into the port of Brussels. 
Barges and small sea-going vessels of up to about 3,000 tons can 
reach the port, but three locks and numerous bridges somewhat 
delay progress. Nevertheless* 7 7 million tons of freight were con¬ 
veyed in 1957, an indication of the importance of this link between 
the chief port and the capital* From the southern end of the port 
the Brussels-Charleroi Canal (Fig. 25) leaves to cross the plateau of 
Brabant to the Sambre industrial region. The canal was originally 
constructed in 1827-32 to take vessels of some seventy tons, but 
successive works of enlargement have been carried through, and by 
1922 300-ton barges could be accommodated. The main difficulty 
is a rise of about 350 feet, negotiated by utilising the valleys or the 
Senne and Sennelte and with the aid of twenty-six locks and two 
short summit-canals, followed by a further eleven locks dewn to 
Charleroi. In 1957 4 3 million tons were conveyed along the canal, 
including coal from the southern field, building materials and oil 
This route is obviously so important that a project was put forward 
in the late 1930’s for the creation of a 2*000-ton capacity canal* then 
unofficially referred to as the Leopold HI Canal", A modified 
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scheme is in progress to enable J 450-ton barges to use the canal t 
the section between Brussels and Clabccq has been opened to traffic, 
and the whole project will be completed by I960, ft will then 
provide a valuable waterway circuit around eastern Belgium, link¬ 
ing the southern and northern coalfields, the chief port and the 
capital. 

Considerable developments have taken place in Brussels since (he 
war of 1939-45, including a groat extension of suburban housing 
estates and the building of vast blocks of flats and offices within the 
central area, Brussels is a most important railway focus, for seven 
main lines carrying international express traffic converge upon ft, 
and the country's largest marshalling-yard is at Schaerbeek in the 
north-eastern suburbs. The two main stations are Nord and Midi* 
formerly linked only by circuitous belt-lines both to west and east of 
the city, although only two miles apart in a straight line. Their 
junction by an underground link was begun as long ago as 1903, but 
the interruptions of two wars and more urgent reconstruction delayed 
the completion until 1955. Since 1945 the Nord and Midi stations 
have been rebuilt and there is a new underground Gore Central?} 
Road communications too have developed since 1945, and she 
construction of several "urban motorways' is still in progress, with 
the completion date of the first stage in 3958, The three ring roads 
(at dist ances of a mile, three miles and five miles approximately from 
the city centre) are being reconstructed, providing separate Janes for 
through and local traffic. Eight road-tunnels arc under construction 
to carry ring traffic under the radial arteries and so prevent obstruc¬ 
tion of flow at these busy intersections. The outstanding completed 
radial highway is ih tautostrade from Brussels to Ostend* which runs 
straight across country, by-passing to the south towns such a$ Aal&t, 
Gent and Bruges, and all side roads arc carried over it. This 
highway was begun in 1936, and by the outbreak of war the A alter- 
Jabbeke section was finished. The autos trade was completed b> 
1956, with the exception of approach embankments to some of the 
fly-over bridges. It is no exaggeration to say that Brussels is one of 
the most attractive and progressive capital cities in Europe, 

THE PLATEAU OF HE5EAYE 

The northern part of Hesbaye has the prevailing northerly tilt of 
the central low plateaus, and several streams flow northwards to the 
Demer. In the south, however, two river systems have developed 
athwart the slope. The Mehaigne flows eastwards* having captured 
successively several north-flowing tributaries, former headstreams of 

1 M. Pa rde. "Sur III junction fciroviaitt entre BruxeUes-NonJ et Bruxeltes- 
Midi\ in A.de G. U953), vol Ixii, PP 296-S. 
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the Gctte, before it breaks southwards through the plateau-edge to 
join the Meuse just above Huy* The Geer also flows eastwards 
through Tongcren, to join the Meuse above Maastricht. 

Like the plateaus of Hainan: and Brabant, Heshaye is largely 
Union- covered, but while in the north this superficial deposit rests on 
sand, in the south and cast it is underlain by the Upper Chalk. The 
combination of the friable porous timon, sometimes over fifty feel 
thick, and the permeable Chalk has resulted in a notable absence of 
surface drainage, except in the few shallow valleys of the Gette, 
upper Berner, Geer and Mdhaigne, Compared with the dissected 
plateaus of southern Brabant and Hesbaye, therefore, the surface is 
much more uniform. Some broad shallow depressions are the 
product of subsidence following solution of the underlying Chalk. 
Particularly in the cast shafts or "pipes* occur in the Chalk, known 
as 'mrdpijpen' cx K orgelpijpen\ due to localised solution down 
fissures. Now filled with sands or clays, they vary in diameter from 
one to seven feel, and penetrate for a distance of from three to sixty 
or more feet* These features are particularly well developed in 
the extreme north-east, where the Hesbaye plateau projects into the 
Maastricht territory. Belgian geo morphologists have given the 
name of 'pforeau subkmsttque de j oua-soi crayeux* to this part. 

The countryside consists of open fields; arable farming is pre¬ 
dominant, and in southern Hesbaye the emphasis is almost exclu¬ 
sively on the cultivation of wheat and sugar-beet on large holdings. 
Further north agriculture becomes more mixed in character and 
includes market-gardening and fruit-growing on the sandy loams, as 
in the neighbourhood of Tongerem 

Southern Hesbaye has many small towns and villages nucleated 
into compact groups of houses and farms, and separated by stretches 
of open farmland. This n (ideation was due originally to the necessary 
clustering of houses around deep wells sunk through the porous 
timon and the Chalk. Most of these settlements have fewer than 
5,000 inhabitants; they include Gembloux, Perwcz, Ambrcsin 
and Jodoigne* with local agricultural industries and occasional 
specialisations such as cutlery manufacture at Gembloux. Further 
north, however, a line of larger to wns is strung out along the mediaeval 
Grade-route from Antwerp and Bruges via Leuven to the Rhineland: 
these include Tiencn in Ghe valley of the Grande-Gette, Saint-Truiden 
and Tongeren, a line continued eastward through Maastricht and 
Aachen. As a result, these towns have a long commercial and 
industrial tradition. Tiencn {Tirt&mnt), w ith its 22,685 inhabitants, 
lies on the northern margins of an extensive sugar-beet area, and in 
fact possesses Ghe largest sugar-refinery in Belgium, as well as other 
agricultura 1-processing industries—flour-mills, tanneries, starch fac¬ 
tories—and it is the world's largest producer of citric acid. 
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The plateau of Hesbaye to the north-east of Tongeren just enters 
the Netherlands where the frontier makes its westerly loop away from 
the centre of the river Meuse to form the district of Maastricht 
(see p. J69), The river Geer (known as the Jeker in the Netherlands) 
flows parallel to the Meuse and about two miles to the west of it, thus 
demarcating the promontory of St. Pictersberg to the south-west of 
the town. The surface of this hill, which attains 403 feet in elevation, 
is partly covered with Oligoeenc sands which have given a heath-like 
appearance to the landscape, and much is planted with conifers or 
reserved as military training-grounds, 

The Chalk in the Maastricht area is the youngest of the system; 
the name Maastricht ion is in fact sometimes applied to these forma¬ 
tions. It consists of a soft but compact sandy limestone, yellowish 
in colour, described as chalky tufaccous marl (the Dutch term is 
tufkrijt), which is highly fossiliferous. It has been quarried for many 
centuries, possibly since Roman times, since the stone is easily cut 
into blocks yet the surface hardens on exposure to the air, A vast 
labyrinth of galleries supported by residual pillars has developed 
during the centuries in these quarries, which can be entered near 
Slava me about two miles south of Maastricht, The Chalk is still 
extensively quarried, mostly to provide raw material for the neigh¬ 
bouring cement-works, the largest in the Netherlands. 

THE 'RfGtON mixte' 

This intermediate strip between the low plateaus of central Belgium 
and the Kcmpcnland consists of districts known in the west as 
Petit Brahant r in the centre as the Catnpitie brubtiitfotine and in 
the east as the HageiatttL 1 It follows more or less the line of the 
broad Demer valley, and represents a transition (interrupted by the 
alluvial floor of the Demer valley) from the sandy loams of Brabant 
to the coarser Pliocene sands of the Kcmpcnland. The Demer has 
been regularised and straightened (Fig, 46), and its floor is a maze ol 
cut-offs, minor drainage channels and ditches. 

The light warm sandy soils on either side of the river, when 
heavily fertilised, are suitable for the intensive cultivation of vege¬ 
tables' particularly of early varieties. Such crops as peas, sown at the 
end of January and picked in early June, asparagus, early potatoes, 
carrots and chicory are grown along the valley between Mechelen 
and Dtest, a 'golden belt’ of horticulture. Glass-house produce, 
bush- and orchard-fruits, and flowers are also important. Numerous 
villages and towns form market-centres both for the southern Kem- 
penlund and the Demer valley, and have varied nourishing industries. 

1 G. Seheys, 'Hseclaiid. Bodcn cn Lnndschap - , in B.S. Beige Ei. G. fl954j. 
voL 23, pp. 85-121- 
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Dicst (population 9,550) is a centre of Hour-milling and various other 
forms of food-processing, brewing and distilling. Aarscbot (11,923} 
also carries on food-processing. Lierf29,092) manufactures textiles and 
chemicals, and Duffel (13,151) has textile and metallurgical works. 

The most important industrial town is Mechelen {Malines), with a 
population of 63,678 in 1958. It is situated at only twenty-five feet 
above sea-level on the banks of the tidal Dyle, which Hows through 
the town in several branches. Like Leuven, it is an agricultural 
and market-gardening centre and has a wide range of industries. Its 



Based on Carte * Belgique r>u iOOjOOO ’, sheets X, XI, 


lace, famous for centuries, is still a useful export item. There are 
numerous furniture factories, varied textile and clothing factories 
paper-mills and printing works, tanneries, and a large number 
of food-processing factories. The town of Boom (with 17 S79 in¬ 
habitants in 1958), Situated on the north bank of the Rupei is one 
of the main centres of brick-making (Plate XXIV); in fact about half 
of Belgium's output of bricks is made at yards which line the river 
banks between Boom and Rumst near the Scnnc-Dytc confluence. 

THE PAYS DE HERVfi 

Lying between the Meuse valley and the German frontier and 
hounded on the south by the valley of the Vesdre. is the plateau of 
the Hays de Nerve. Although this rather remote region is often 
grouped with the Condroz and the other southern plateaus because 
it hes ‘beyond the Meuse', its surface rocks mostly consist not of 
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Palaeozoic sandstones and shales bin of Upper Chalk with a super- 
tidal cover of liman and Clay-with-Flints (Fig 47). It has in fact 
more of the character of Hesbayc itian of the ridge and valley struc¬ 
ture of Condraz (see p. 500), In the east, however, the valleys are 
cut down through the Chalk into the underlying Palaeozoic rocks. 
Zinc-ores are associated with these rocks, and mines have been 
worked Tor centuries in the valleys at WelkenraedL Lontzen, Mores- 
net La Calamine and Bleibcrg to the west of the German frontier. 
The zinc industry of Liege formerly depended on these and other 
small deposits in the Meuse valley, but the Belgian output of ore 
has now ceased, and the zinc concentrates used (for Belgium 
produced 215,000 tons of zinc metal in 1956} are imported from 
Australia, Mexico* Canada and Jugoslavia. 

Almost all the plateau is over 600 feci in altitude* many parts 
exceeding a thousand feet; the highest point is 1*161 feet near 



Fig. 47,—The Meuse Te^gucis below UiGE, 

The length of the section is about ten miles. 

RaseJ on si diagram in Hondbock dcr Gecgrafit van N*dtrfan(f (i W9J. vnl. j, p. -51, 
illustrating chapter IIL ^Geomorfologic \ by J- L, Hoi 

Henri-Chapelle* and the Liege- Aachen railway reaches a height of 
1,080 feet at Battice, Belgian geomorphologist* have distinguished 
two clearly-defined erosion surfaces, the lower at 590 to 650 feet, 
the higher at 900 to 1,000 feet; these correspond to similar surfaces 
in the Ardennes to the south-west. A few rivers have cut prominent 
valleys into [he plateau surface, notably the GeuSe {in Dutch, the 
Gent) which flows across the north-east of the region into South 
Limburg, and the Berwinne flowing westwards to the Meuse. A 
few short streams drain the southern plateau and join the Vesdre* 
otherwise there is a marked shortage of surface drainage. 

Mixed farming is carried on in the Pays de Herve on the liniott 
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soils; oats and fodder crops predominate on the higher plateau* 
wheat and sugar-beet in the lower areas. The main emphasis is, 
however* on stoek-breeding; it is a prosperous dairying district 
and large numbers of animals are sold off to farmers further west. 

Settlement is curiously dispersed, particularly in the west, a remark¬ 
able contrast to (he plateau of Hesbuye where it is nucleated* although 
the same combination of limoti on Chalk forms a broadly similar 
physical environment. This shows that difficulty of water supply is 
not always a vital factor. A considerable number of people in the 
southern part of the Pays de Herve travel daily to work in Verviers. 

Verviers, with a population of 36,795 in 1958, is situated at an 
altitude of about 575-600 feet in the steep-sided valley of the Vesdre* 
which joins the Our the to the south-east of Liege. The town has 
expanded on to the hilL-slopcs south of the river, and to a less extent 
along the valley of the Dison, a northern tributary. Since the 
fifteenth century* Verviers has been important for the manufacture 
of woollen textiles, and with some surrounding small towns (Ensival* 
Dison, Theujtt Renouprd) and others even further away* such as 
Pepinster and Eupen p the district now dominates the Belgian woollen 
industry. The reasons for this ore partly geographical (plentiful soft 
water and local wool from the Ardennes and the Eifel) and partly 
historical (freedom from the restricting guild regulations of Flanders, 
the introduction of the first carding and spinning machines in Europe 
by William Cocker ill in 1798, and the enterprise of the local 
merchants}. After the construction In 1844 of the railway between 
Liege and Aachen, which passes through the town, it grew apace. 
A wide range of woollen fabrics is produced, and in addition leather- 
goods, brushes, chemicals* glue and chocolate are manufactured, 
rts situation between the Pays de Herve and the Ardennes has 
helped it to become a busy market- and servicing-centre. 


south ltmhurg 

The southern part of the Dutch province or Limburg consists 
of an “appendix' that projects southward between Germany and 
Belgium for more than twenty-five miles, and widens from what 
before 1949 was a narrow corridor merely three miles across to 
more than twenty miles Further south. All South Limburg lies on the 
east side of the Maas except for the district of Maastricht, where 
the town of that name stands mainly on the left bank of the river* 
while the frontier makes a loop some 2£ miles further to the west 
on to the plateau of Hcsbaye, 

The historical reasons for this apparent geographical anomaly 
are complex. The long-drawn-out negotiations which followed the 
break-up of the united Kingdom of Holland and Belgium after 
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itie revolution of 1830 culminated in the treaties of London in 
1839. The King of Holland, in return for the cession to Belgium of 
what is now the province of Luxembourg, received in a personal 
capacity part of the province of Limburg, Included in this territory 
was the former enclave surrounding the city of Maastricht, which 
had been, with intermissions, a detached portion of Dutch territory 
since its capture from the Spaniards during the Thirty Years War 
(1618-48). The 1839 settlement made Maastricht contiguous with 
other Dutch territory, although both the city and the rest of Lim¬ 
burg remained in the category or personal possessions of the King 
or Holland until 1867, and in fact were individual members of the 
German Confederation. In that year, at the Conference of London, 
Limburg was fully incorporated into the kingdom of the Nether¬ 
lands, and became a Dutch province, 

At the end of the IV39—45 war, the Netherlands made strong 
claims for a number of frontier revisions at the expense of Germany. 1 
One of these concerned the 'Selfkam’, immediately to the east of 
the narrow corridor near Siltard. Although not all the original 
Dutch demands were met, on April 23rd, 1949, 10,391 acres of the 
Scifkant were transferred to the Netherlands and placed under a 
special commissioner, while on January 1st, 1952. the Sdfkanl was 
fully incorporated into the province of Limburg (Fig. 48). 

South Limburg consists for the most part of a plateau of Creta¬ 
ceous rocks, with some surviving patches in the north-east and west 
of Younger Tertiary sands and marls. 1 he Cretaceous rocks 
consist mainly of Upper Chalk ; in the west they are soft lufaceous 
limestones, in the east they comprise chalk rocks known as the 
Gulpien {Gulpensch Kriji) and the Kmradt’en {Krijt van Ktmrade ), 
so-called after the localities in which they are well developed. 

Rarely, however, do the Chalk or the Tertiary rocks appear at 
the surface, except in the valley of the Geul. As far north as Sittard 
the surface is covered with loams, believed to be loess (limon) 
deposits of wind-borne origin, This may be so in part, but some 
Dutch geologists regard them as residual loams formed by the 
decomposition its situ of the Upper C hulk, reworked and redeposited 
by stream-action, and with possibly a mixture ol true loess material, 
as the name given to them {loessoide) would indicate; the resultant 
soils are referred to as ioessleests and cover almost exactly u quarter 
or Limburg. Whatever their origin, these loam-soils are among the 
most fertile in the country. 2 


• L. M. Alexander. ‘Reeenl Changes in the Bendux-Ccmwn Boundary', in 

G.Jf. (1953), vol. Xlhi. pp. . ,, ... , 

i See A J Pannckock (editor), Geological History of the freshertands (1M6J, 
pp. 102-3. for a foil discussion, with bibliography, of the problem or these 
deposits* 
g2 
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One further important element enters into the geological make¬ 
up of South Limburg. Across the centre of the region lies the 
westward continuation of the Upper Carboniferous rocks found 
along the northern edge or the uplands of central Europe; the 
Aachen and Fschweilcr fields of western Germany can be traced 
over the German-Dutch frontier into Limburg, and then across the 
Meuse into the Kem pen land, The Coal Measures or Limburg are 
concealed by younger rocks, except for minor outcrops in the extreme 
cast in the valley of the Wurm, a left-bank tributary of the Roer. 
There are estimated 10 be 10,000 feet of Upper Carboniferous rocks, 
mostly shales and sandstones. Several faults, running approximately 
from south-east to north-west, divide the field into blocks in which 
the depth of exploitable coal varies considerably. The overall dip 
is towards the north-west, and so workable coals near the upper 
part of the scries arc found al about 200 feet depth in the cast but 
at over 2,000 feet in the west. Major faults bound the field, beyond 
which coal lies at great depths, probably at as much as 8,000 feel 
in the north. 

The present surface-features of South Limburg are mainly the 
result of river action. As in the Kempenlatui and Noord-Brabant, 
the Maas and its tributaries have exercised profound effects in laic 
inter-glacial and post-glacial times, and they are now markedly 
entrenched. The erosiona! and depositional terraces discussed on 
pp, 17-18 are well represented. The plateau is bounded on the west 
by the clearly defined alluvium-floored trench of the Maas, and is cut 
into three individual blocks by the Geul and the Gelccn, its two 
right-bank tributaries. In the north-east, extending across the 
frontier into Germany as far as the Roer valley, is the Mr level 
{described on p, 18), the highest gravel-covered terrace, Between 
the Gelccn and the Geul this Mr level again appears, mostly at over 
300 feet, rising to a well-marked erosion level at 590 feet, from which 
project residual summits such as the Ubachsbcrg and the Vrouwen- 
heidc (each 712 feet). South of the Geul valley, the erosion terraces 
of both Cycles // and /// are well developed, and the 590-foot level is 
also quite extensive Along the Belgian frontier to the south, parts 
of the 900 to 1,000-foot erosion surface of the Pays de Hcrve extend 
into South Limburg, rising to the rounded summit or the Vaalserberg 
(1,056 feet), the highest pint in the Netherlands, almost at the 
junction of the triple frontier. The rivers arc here swift-flowing, and 
in places their valleys are steep-sided with occasional rocky slopes. 

South Limburg is a pleasant, prosperous-looking agricultural 
region, and farming is predominantly mixed, The loam-soils are 
excellent lor sugar-beet and potatoes, there are extensive market- 
gardens, and it is one of the chief fruit-growing districts in the 
country. Large orchards have been established under grass, with 
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tree-crops of apples, plums and pears, and also others intercropped 
with bush-fruit. It is ;m important dairy-farming and pig-rearing 
area. Many of the valleys are wooded, and clumps of fine beech 
trees add to the attractive verdant character of the countryside. 
Nevertheless, only one province in the Netherlands (Overijssel) has 
it higher proportion of its occupied population engaged in industry — 
48 per cent, compared with 45 per cent in Limburg. This industrial 
importance is mainly due to the presence of the coalfield and asso¬ 
ciated industries. 

The Coalfield.—The importance of the Limburg field to the Nether¬ 
lands is that as yet it is the only productive one. 1 It was possibly the 
first to be worked in Europe, for it is recorded that the monks of 
Kloostenadc Abbey mined coal by open-cast methods in the valley 
of the Wurm near the German frontier. Further sporadic operations 
were carried out during succeeding centuries but only on a small 
scale; in 1845, for example, some mining took place to supply fuel 
for the newly opened Maastricht-Aachen railway. It was not until 
1895 that the first large-scale concession was granted to the Dorrta- 
niaie Company at Kertrade, and during the next five years further 
leases were obtained by the Laura en Vcrenigfug Company at 
Eygelshovcn, by the Willem-Sophia Company at Spckhoi/erheidc, 
and by the Oranje-Nassau Company with its headquarters at Heerlen ; 
these four were initially floated by French. German and Belgian 
interests. The extent of these private concessions and the location 
of the eight collieries they developed are shown on Fig. 48, The most 
recently opened of the private collieries were Julia in 1926 and 
Oranje-Nassau {number IV) in 1927. 

Alarm, however, was increasingly felt in Dutch political and 
industrial circles towards the end of the nineteenth century that the 
country's mining enterprise had passed under the control of foreign 
interests, and it was considered desirable for the State to assume a 
considerable measure of future responsibility. It was not intended 
that existing foreign concessions should be expropriated, but that 
private and State mines should exist side by side. The Stale therefore 
reserved to itself most of the non-conceded proven area by an Act of 
June 24th. 1901. and in 1912 it formally extended its domain over the 
whole province, except for areas already conceded. A State company, 
the Staatsmijnen in Limburg, was established, and the first coal was 
produced in 1906 by the Wiihelmina colliery, developed in the south¬ 
east enclave. The palatial headquarters or the Staanmijncn were 
established in Heerlen. Three other state collieries were built— 
Emma in 1911. Hendrik in 1915 and the great Mauras undertaking 
1 F, J. Munhliousc, ‘The Soalh Limburg CoalfieW’, in E.G. (1955), vol, 31, 
pp. I26-37. 
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(Plate XXVI) in 1923. The output of coal in South Limburg- since 
the initiation of the field in 1895 h summarised in Fig. 49. which 
differentiates between the State and private mines. It will be seen 
that she former, although later developed, inereased their output 



Flo, 4 S,^The South Lemru fto CoAi_nELO n 

The boundary or concessions in the neighbouring Keen pen coalfield is shown 
by pecked lines. 

Letters are used io indicate names of individual collieries as follows: D m 
Domanial; E, Emma; H„ Hendrik ; J, Julia; L, Laura ; M, Maurits^ O-N." 
Oninje-Nassau ; W + Wilhelm fcna; w.s,, WiLlem-Sophia. 

PlftcTl l? n P+ R ' and Jj ^ Micnaeyer. ScAwlaifas dcr Gehee A? Annie 

steadily; by 1924 they produced exactly half the lotah and since 
1926 they have been responsible for about 60 per cent. 

When South Limburg was liberated by allied troops in the autumn 
of 1944 p the mines were standing idle as a result of military operations. 
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Apart from some material damage the chief handicap 10 immediate 
development was a shortage of labour, partly because many miners 
had joined the allied armies, partly because of the aversion fell 
towards mining as a rcsulL of German forced labour decrees. There 
was also a shortage of materials and mining equipment, and main- 
lenance had been neglected during the later years of the war. The 
overall recovery from the trough-year of 1943 represents a substantial 
achievement; output rose from little over five million tons in 1945 
to 17-5 million tons in 1952, and since then has remained fairly 
constantjust below this tigu re. At the present ti me six of the private 
collieries each produce more or less half a million tons per annum, 
while Orcmje-Nassau No HI and Mia are responsible for about three- 
quarters of a million. The four State mines are much larger units, 
each exceeding a million tons; Maurits , with an output or 2 - 53 
million tons in I95S, is the biggest individual colliery in Europe, and 
Emma was not far behind with 2-31 million tons. 



Flg, 4y-—Out PUT or Co al is South Limburg. 
Uitsed on statistics obumed from wccessivc volume* oi 
(lie Jaarciift rs vvor i\*.-d*rktnrf. 

Total output in 1956, 1957 and 1*58 was 11 Hi, 

U -3a arui 11 J 88 million tons respectively. 
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The coal seams vary in thickness from about two to eight feet. 
They are, however, considerably disturbed by folding and faulting, 
and moreover are inter! ant mated with dirt, so that careful washing 
is necessary. One great advantage is that the coal is found in wide 
variety; about half consists of high-grade coking-coal and 10 per 
cent of anthracite. In all, the province contains estimated reserves 
of 4,000 million tons, of which a quarter lies within existing con¬ 
cessions. Only about 500 million tons of the latter, however, arc 
classified as 'economically workable'. 

The importance of the Netherlands* coal output, evert though it is 
small compared with that of its neighbours, is that it is able to supply 
a considerable portion of the country's fuel needs, since 1945 some 
80 per cent; actually, for several years before the war a slight surplus 
was available for export. Increasing post-war industrialisation in 
the Netherlands, coupled with [he export drive and the rearmament 
contribution which the country must sustain in common with much 
of western Europe, is inevitably reducing the proportion of home 
consumption which the Limburg Field can contribute. In each of 
the years 1955 and 1956. home consumption exceeded seventeen 
million tons. Even if output can be stabilised at about thirteen 
million tons, it is officially estimated that by 1960 only about 65 per 
cent of the country's needs can be met. This accounts for the keen 
Dutch membership of the European Coal and Steel Community. 

The Limburg field is situated in a remote corner of the Nether¬ 
lands, and the transport of such bulky items as coal and coke 
demands special organisation, both by rail and water. The Lim¬ 
burg mines are served by a single-track standard-gauge line operated 
by the Mines Railway Department, with its headquarters aL Hcerlen. 
Each colliery has its own sidings, with Lhc main marshal ling-yard 
at Sustercn in the north, and the system is linked to the State 
Railway at several points. Some three million tons or coal are 
carried along the Juliana Canal (see p. 97). 

As in other countries, the building up of a labour-force results 
in housing needs. In the Netherlands the post-war building pro 
gramme has been put in the hands of two corporations, Ons Limburg 
and Tfniix Best, on which serve representatives of the Government, 
the mining companies, the workers and the municipalities. These 
corporations draw up building plans and supervise the construction 
by contractors; some 3,800 permanent houses and several blocks 
of flats have been built since 1945, 

About a quarter of Limburg coal is coked on the field itself in 
plant situated at the Emma and Maurits mines. The former was 
built during the war or 1914-18, the latter in 1929, and subsequent 
additions of batteries of ovens have made the Maurits coking-plant 
the biggest unit in Europe. A new plant (Emma It) was completed 
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lii Reek in 1954, Nearly 3 S million tons of coke were produced 
in 1958* The fine quality of some grades of Limburg coal, which 
produce coke of high crushing strength and low phosphorus and 
sulphur content, has given Dutch coke a considerable international 
reputation, and about half the output is exported, Half the gas 
produced is used to heat the coke-ovens, some is used in by-product 
plants, and the rest is put into a high-pressure gas-grid, 120 miles 
in length, which links the ovens with industrial and domestic con¬ 
sumers throughout the provinces of Limburg and Noord-Brabant, 
This grid is connected to the Ruhr by way of Alsdorf, and a further 
link with the Belgian grid in the Sam b re-Me use valley is projected. 

Another important industrial unit in South Limburg is the Nitro¬ 
gen Fixation Plant, built in 1930 at Gelcen near the Maurits colliery, 
and owned by the State Mines Company; it was enlarged in 1949. 
Liquid ammonia, carbon dioxide and ethylene are produced, and 
a range of other products—ammonium sulphate, calcium nitrate, 
sodium nitrate and other nitrogenous fertilisers, nitric acid, alcohol, 
cleaning agents, detergents and solvents, phenol and many more 
commodities, in addition, a distillation plant produces tar-oils, 
naphthalene and pitch, the last of which is used as binding material 
in a neighbouring briquette and ovoid plant. 

The power-stations at both State and private mines not only 
supply the collieries wkh their required power, but also the coking- 
plant and the Nitrogen Fixation plant. About a quarter of the 
generated energy, surplus to the collieries’ requirements, is supplied 
to private consumers in Limburg and parts o| neighbouring provinces 
through a fp“id. 

Deposits of brown coal are found in the Miocene rocks of Limburg 
along the German frontier, notably in the south near Brunssum (to 
the south-east or the Hendriks colliery), and further north near 
Kcrkrade, The deposits have been w orked since 1917, but only one 
quarry, near Kerkrade, is still active, producing about a quarter of 
a million tons annually, Glass-sands, also ol Miocene age, are 
worked near Heerlerheide; they arc nearly pure quartz and are 
excellent for the making of high-quality glass. About I DO,000 tons 
annually are worked, much of which is shipped to Liege and Mol- 
Gompel in Belgium. 

Settlements, — Several mining towns therefore have grown from 
agricultural villages during this century. I he centre is Hcerlen, 
which had a population of only about 6,000 in 1890; soon after 
this date exploitation of the coalfield began, and communications 
were improved by the construction both of State Railway lines and 
the Mines Railway. The State mining company and the private 
Otortje-N qssqu company each has its headquarters in Heerlcn. and 
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eight collieries lie within or near the commune. As a result its 
population in 1958 was 70,1.10, Other towns on the coalfield are 
Kerkrade (48,167) near the German frontier. Brunssum and Hocns- 
broek. Many of the workers employed in the big Mwrits State 
colliery live in or near Lutterade in the north-west, where several 
of the chemical by-product plants are situated. Market-towns in¬ 
clude Siitard (30,322) and Geleen serving the northern area, Valken- 
burg in the Geut valley, Margratcn on tile plateau to the south, and 
Vaals on the German frontier. 

The regional centre of South Limburg is Maastricht (89,354 
people in 1958), which is mainly situated on the left bank of the 
Maas, with the suburb of Wijk on the opposite side. It hits owed 
much to its being a crossing-point of the river since Roman times; 
the name is derived from the Latin ad Mosam Trajectitm, where a 
ford was used on the important route to the Rhineland. The 
bridges have always been vital strategic points right down to 1939- 
1945, when a V.C. was won for an aerial attack on the rtieuwe Maas- 
bnig, constructed in 1932. A fine new bridge has been built since the 
war. During the latter part of the nineteenth century the town 
expanded, first as a result of improved waterways; the Maas is 
unnavigable below the town, but the Liege-Maastricht and Zuid- 
Willems Canals were useful. In the 1930’s the lateral Juliana Canal 
was completed, thus linking Maastricht to the Maas below its 
international section (see p. 97). The development of railways also 
helped Maastricht, which is rather remote from the rest of the 
Netherlands, and the exploitation of the coalfield to the cast afforded 
a great stimulus to industrial development. There are now various 
steel-using industries, brick-, tile- and cement-works, a tannery, a 
soap-works, a tobacco factory, a woollen mill, several rubber 
factories, a glass factory which has made the attractive 1 Crystal 
Maastricht ’ ware since 1834, and one of the largest paper-mills in 
the country, Jt is still an important market-town and shopping- and 
servicing-centre for this part of the Netherlands, spaciously and 
attractively laid out. With its remarkable collection of churches, 
ramparts and the oldest surviving town-gale in the country, the city 
still retains much of its ancient interest and charm, and has an 
appreciable tourist traffic. 


Chapter 9 

THE LOWLANDS OF NORTHERN FRANCE (1) 


GENERAL FEATURES 

The greater part of northern France consists of a structural depres¬ 
sion lying between the Ardennes, the Central Massif and Armorica, 
This has been filled in with sedimentary rocks ranging in age from 
the Jurassic to the Miocene, while in places a thin cover of superficial 
Recent deposits is present (Fig. 50). 

A series of Jurassic times tones and clays appears on the eastern 
margins, and is continued in the south along the flanks of" [he Central 
Massif, Again in the west they can be traced in a narrowing outcrop 
from the coast of Calvados along the eastern margins of the 
Armoriean Peninsula. In succession outwards from the centre of 
the basin can be seen the Portland, Corallian and Oolitic Limestones, 
best represented in the scarps ol Lorraine (Chapter 1 1). Between 
the limestone outcrops, river erosion has developed valleys along the 
various Jurassic clays (a narrow outcrop of Kimmeridge and the 
much more widespread Oxford and Lias Clays)* 

The Cretaceous rocks comprise the most extensive element in the 
surface geology, for they completely encircle (he region, attenuated 
only in the south. The Lower Cretaceous (Albien) Gault Clay 
appears as a crescentic exposure in the east. A soli clayey sandstone 
known as ^aize (equivalent in age to the L pper Greensand in 
England) forms the ridge of the Argonne* and other greensands out¬ 
crop in Puisaye in the south. The most widespread surface rock in 
the Cretaceous is the Chalk, except in the soush where it is buried 
under Tertiary deposits. 

The central part of the region is occupied by Tertiary rocks, 
including limestones sandstones, marls and clays, and varying in 
acc from the Lower Eocene, exposed only in the deeper valleys, to 
the Miocene in the south-west. The limestones are the dominating 
surface rocks in the centre ol the region, forming a series ot low 
plateaus. 

These Secondary and Tertiary rocks are in many pares masked 
with superficial deposits. Residual clays, such as the Clay-wijh- 
Flints, arc common over the limestones and the C lialk, distinetive 
gravels occur on terraces in the valleys at different heights, and 
much alluvium has been deposited on the Hood-plains of the rivers. 
The most important of the superficial deposits is limon (see pp. 23-4), 
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its widespread distribution in north-eastern France is shown on 
Fig. 9. 

These rocks then were laid down during long periods of geological 
lime in the structural depression (Fig r 5 ), In mid-Tertiary times the 
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strata were affected by movements associated w ith the Alpine folding 
to the south, though of a gentler character on these outskirts of the 
orogemc zone. The resultant shallow basin-form causes the strata 
to dip gently inward from the outer rim, and denudation therefore 
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THE LOWLANDS OF NORTHERN FRANCE (1) 

affected the higher marginal areas more markedly. The more 
resistant limestones and chalk alternate with the days and marls, so 
that a succession of outward-facing scarps and intervening clay-vales 
has been produced. 1 

The folding movements also caused flexures which have produced 
significant results upon the landscape (Fig, 51). Several distinct 
though low anticlines can be traced, trending in a mere or less 



Ro. 51.— Simplified Section across Northern France. 

The length of the section 35 about 2BO mites. 

The superficial covering of Clay-wilh-filnts in the west and mwi in the cent re 
und cast is indicated by letters; this covering is of course not continuous. 

Edbcd on A- Cholleft La France En d.), PP- 77, 1*1- 

north-west to south-east direction* and these cause marked undu¬ 
lations in the surface features. Jn the north-cast the anticline of 
Artois forms a prominent line of hills bordering the Flanders Flam. 
The Boutonnais. the structural continuation of the Weald, is another 
anticline which has been extensively denuded, so that mfacmg chalk 
scarps now form a horse-shoe* around a depression in which Jurassic 
rocks are revealed (Fig. 60), Bray is also a denuded anticline, with 
Upper Jurassic clays and limestone exposed in the centre (Fig. 61). 


THE RIVER SYSTEMS 


A whole pattern of rivers has developed, flowing transversely 
across this tilted basin-structure* and focused on the lower Seme. 


j The standard work on ihe morphology of the Fan* HaiLn is A- Choiey ef 
" Cane morphotogiqm: da Budnik Fans . in Afanttures et 
voL v pp 7-Mtt. This detailed icxi accompanies a volume of four morph p- 
tegieal maps cm the rale of t : 400.000, published by the Ctmre de Document 
tiotj cartOKrQphfqut t?r gtographique t 
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Most or the tributaries drain from the south and east, and only a few 
short confluents, such as the Essonne and the Eure, are received from 
the west. In addition, the right-angled bend of the middle Loire 
trenches across the sequence of sedimentary rocks in the south¬ 
west, while the northwards-flowung Meuse and Moselle are involved 
in the eastern scarpland margins. A few short streams — the Canche, 
A lit hie and Somme—cut across the chalk-lands of Picardy directly 
to the English Channel. 

The development of this drainage pattern has not only resulted 
in the formation of a series of scarps and vales on the margins of 
the basin, but has caused the dissection of the inner part into a 
series of distinct unit-areas. The centripetal effect of the Seine 
has caused repealed river-capture, while successive rejuvenations 
have enabled the rivers to form strikingly incised valleys. The 
numerous individual pays so characteristic of France generally are 
to a large extent demarcated by river valleys, while others com¬ 
prise portions of the valleys themselves (Fig. 52), 

The Upper Confluents of the Seine*—The main watershed of central 
France between the Seine and Saone systems is formed by the 
Plateau de Langres, a Jurassic upland which links the ancient masses 
of the Vosges and the Morvan. Front it llow northwards the Marne, 
the Aube, the upper Seine and the Arman^on, together with the 
Meuse further to the east (Fig. 53), while numerous short streams 
descend the steep faulted southern side to the Saone trough. 

The upper Seine, the Ouree, the Aube and the Aujon rise at a height 
of about 1.500 feet on the limestone plateau, known to the inhabitants 
as La M&ntagne* Their sources break out us springs in the deeply-cut 
valley-floors, and the rivers may disappear and reappear a number of 
times during the first few miles of their courses. I t has been known 
during exceptionally dry periods for the bed of the Seine to be dry as 
far downstream as Chatillon. The neighbouring Marne and Meuse, 
however, have cut their sources further back through the Oolite into 
the Upper Lias clays that lie on the south-western margins of the 
Vosges. These impermeable rocks afford a better water-supply than 
docs the limestone, and as a result the upper Marne has a larger and 
more regular volume than the Seine. Again, further to the west the 
V onne rises on the crystalline rocks of the Morvan, while its tributary 
the Arman^on flows from the Lias marls which flank that upland on 
the east r Thus the Yonne makes a considerably larger contribution 
to (he volume of the middle and lower Seine than do the other head- 
streams ; indeed, rapid run-olT follow mg sustained rainfall or a period 
of snow-melt in central France may in fact cause serious flooding, 
which on several occasions has affected Paris. 

This batch of head-rivers Rows northwards across the succession 
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of progressively younger Jurassic and Cretaceous rocks, forming a 
series of alternate vales and scarps—the narrow Oxford Clay vale at 
the foot of the Oolitic Limestone plateau, then the Corallian scarp, 
the Kimmeridge Clay vale and the Portland Limestone plateau (Fig. 
53). The rivers meander across each of these clay vales, then by 



F!G. J2,—Ths Pattern of the Pays in the Lowlands of Northern France. 

The abbreviations are as follows: Clcr., Clermontois ; Dr., Drouais; Fo,. 
Fontainebleau; Nay., Noyonnais; Yt., Yvetines. 

{'EetWitmie Nitrittnak* 


contrast cut through the next cuesta in steep-sided winding trenches. 
Thev next enter the Gault Clay lands, to which is given theW-name 
of Cfiampat’fit! huinide. Some river-capture has developed here 
between the Portland scarp and the Chalk; thus the Armancon 
turns abruptly west along the strike at St. Florentm as a subsequent 
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stream to join the Vonne above Joigny, and similarly further to the 
east the Ornain turns west near Bnr-tc-Duc to join the Marne at 
Vitry-le-Francois* The main rivers then cross Ihe chalk country of 
Champagne pomlk im-. wandering sluggishly over the flat floors of 
their entrenched alluvium-lined valleys, fed by numerous springs 
issuing front the foot of the chalk slopes. 

The Seine flows westwards for forty miles along the edge of the 



Fig, 53.—The Scarplands of the Soim^Eas^rn Paris Basin. 

The escarpments are shown in generalised form by heavy lines, and are lettered 
as follows: A, Tertiary i Falai^ de Flic de France} { B F Upper Chalk 3 C, Middle 
Chalk ; D, Upper Greensand Uj'aize) of ihe Argunnc l E, Portland Limestone; 
F b Cora Ilian Limestone ; G, Oolitic LimCslOnc; H, Lia.^. 

Some towns mentioned in Ihe test! are indicated by iheir initials as follows: 
A lip AngEure; D, Dijon; Lp„ Epemay; I. T Langres; M. Montereau; O. 
Origans : P, Paris ■ R. Reims ■ T, Troyes. 

Based on (h Aifm de Ft dure, ihecl 9 (Morfik^k}: and <kl| F Machalsdwlt, Dot 
Relief der M <1933), p. 54. 

central Tertiary plateau, a direction initiated by the Aube further to 
ihe east. This is an other example of river-capture. One can regard 
the proto-Yonnc and the lower Seine as an original consequent 
stream, joined by a powerful right-bank subsequent which in due 
course captured the upper Seine and the Aube ; Lhe small beheaded 
trunks of these rivers now continue their original northward trends 
to join the lower Mamc. 
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Below Monlcrcau the Seine is joined by the Loing, one of its few 
left-bank tributaries, the probable evolution of which is discussed 
below in connection with the middle Loire. The Seine here flows at 
16l) feet above sea-level and is 150 miles in a direct line from the 
English Channel, although its official distance for navigation is no 
less than 306 miles, an indication of its meandering course. It crosses 
the limestone plateau through a broad trench cut into the Tertiary 
rocks, receiving its major right-bank tributaries, the Maine and the 
Oise, above and below Paris respectively. A number of terraces can 
be seen at different levels, the result of continued down-cutting in 
ancient alluvium while the meanders were swinging freely. E. 
Chaput 1 has distinguished at least four terraces at specific levels: 
at twelve to fifteen metres, at thirty to thirty-five metres, at fifty-live 
metres, and a few fragments of ancient surfaces at higher levels still. 
The flint-gravels on the upper terraces contain remains of animal life, 
including bones of mammoth and reindeer. 

The Middle Loire. It is necessary at this point to mention the incur¬ 
sion of the Loire into the lowlands of northern France; indeed, some 
of the northward-flowing head si reins of the Loing rise only five 
miles from the Loire itself. It seems probable that the upper Loire 
once continued northwards to the proto-Seine system, cutting 
through the Portland Limestone scarp, and so forming the most 
westerly member of the tributaries converging on the lower Seine, 
But this river, coming from the Central Massif, was captured by 
the back-cutting of a powerful stream flowing westwards to the 
Bay of Biscay, hence the right-angled bend. The much reduced 
Loing remained, now far loo small for its broad valley (the Plain? dit 
Gdlhtais), and joining the Seine a few miles below Montercau 
(Fig. 39). 

The Loire itself, greatly enlarged in volume by the accession of us 
near-parallel confluent, the Allicr, flows through the Lias t lay plain 
of Nisermiis, and breaks into the main basin through its southern 
Portland Limestone rim, the river swings westwards and north¬ 
wards to its most northerly point near Orleans, and finally south- 
westwards towards the Bay of Biscay. 1 


The Right-Bank Seine Tributaries, -The course of the upper Marne 
has already been discussed, for it is one of the family of parallei upper 
tributaries which flow from the Jurassic rim on to the chalklands. 
It continues still further northwards as the chalk belt ilsell swings in 


1 E Chaput Redurckes sttr Its terrasses alhiriates dr la Seine rttlrt la Mattehe 
ft Mmterea* {Bulletin Service dr fa Carte ft Irtmrr.l^il. 

> The monumental work or ihe valley of the Loire is R. Dion. L<? Vat dt 
Loire i t934), a volume of 75’ pp.. copiously illustrated and documented. 
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this direction, until the river comes under the centripetal influence of 
the inwardly-dipping strata of the basin and bends westwards to the 
Seine confluence. The Mann: cuts through the edge of the Tertiary 
escarpment just below lipern ay, forming a striking steep-sided valley 
in the limestone, and receiving numerous affluents from the clay- 
covered plateaus both to the north {Ttirdetwis) and the south {Brie 
ftumide). 

The Oise forms a complex drainage system, since not only do its 
headstreams rise in the Ardennes, but the Aisne and its tributary the 
Aire have their sources in the eastern scarplands not far from both 
the Marne and the Meuse (Figs, 63 -4). The Oise itself actually rises 
just within Belgium near Bonders on the south-western slopes of (he 
Ardennes, flows westwards over the Gault Clay and Chalk, then 
through the rim of the Tertiary escarpment, and finally in a broad 
tlat-floored valley with uniform plateau-surfaces on either side to its 
junction with the Seine. 

The upper Aisne is a longitudinal stream draining northwards 
through the Gault Clay vale to the west of the sandstone ridge or the 
Argon re, from which it receives numerous affluents. The river 
wanders peacefully through its broad marshy valley across the clay- 
lands. to be joined near Challerangc by the Aire, the most easterly 
ol the Seine system (Fig. 64). The Aisne then escapes from the 
north-south trend of the scarplands, and flows in a clearly defined 
trench across the chalk-lands and the limestone plateau. It receives 
another large tributary, the left-bunk Vesle, which crosses the chalk 
country and penetrates the escarpment in a gap, near the entrance 
of which stands Reims. The Aisne itself continues westwards, its 
deeply-cut valley separating the distinctive pays of Spissonnais and 
Fate, to join the Oise at Compiegne. 


Ihe Lower Seine and its Fstuarv.—The Seine below Paris forms a 
series of swinging meanders, incised 300 feel or more below the 
surface of the flanking chalk plateaus. Narrow at first, the valley 
widens below Rouen, though still within its prominent bounding 
walls. The river is bordered by reclaimed alluvial flats through 
which the channel is regularised and confined between massive dykes. 
A distinct bore (the mascaret) is experienced for some distance up^ 
stream. 

The broad estuary opens out towards the west; between Le 
Havre and Trouville it is nearly nine miles across. A shipping- 
channel is dredged from the deep-water Carosse roadstead off 
Le Havre upstream to Rouen through ever-changing sand-banks. 
By way of this estuary the waters of the Seine, the" runoff from the 
surface of some two-fifths of France, find their ultimate way to the 
ocean. 
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The Somme and its Neighbours. Fart of the extreme north of these 
lowlands is drained by a few rivers which flow independently to the 
English Channel—the Canche, Authie, Somme* Beth line, Arqucs 
and other smaller streams. The only river of any size is the Somme, 
which rises on the dip-slope of the chalk hills of Cambresis near St. 
Quentin at a height of about 240 feet. Only seven miles to the north 
is the source of the Scheldt, w ith an intervening dry gap at about 460 
feet above sea-level; this is one of the natural route-ways between 
Flanders and the Seine basin. The Somme winders westwards in 
a broad fiat-bottomed valley, alluvium-lined and in places marshy* 
followed by a lateral canal. Below Amiens the river is trenched in 
the //wen-covered chalk plateau; it enters the sea through the broad 
Bale de Somme. 

The Waterways.—These natural waterways afford a valuable system 
of communications, linking Paris with the northern and eastern 
industrial districts of France and with southern Belgium (Fig. 54h 
Much regulars sat Eon has, however, been necessary; the depth of 
water is controlled by weirs with loebs. of which there are twenty-one 
along the Marne, seven on the Oise and seven on the Aisne. In 1958 
these three rivers carried 16* 6-7 and 1-2 million tons of freight 
respectively. Each is now paralleled along its upper course by a 
lateral canal; this was easier and much cheaper than extensive 
regu lari sat ion of the rivers. 

The Seine too has been improved for navigation. The river is not 
navigable above Marcilly, although a lateral canal prolongs naviga¬ 
tion as far as Troyes for small barges. Between Marcilly and Paris 
thirty-nine locks and barrages arc required, and cuts have been made 
through tortuous braided sections. Below Paris (he Seine provides 
a waterway in which a depth of ten feet is maintained by six weirs 
with large sluices, built during the inter-war period both to check 
Hooding and to assist navigation. 

The Seine carries the greatest volume of traffic of any French 
waterway, since not only is it joined by several tributaries, but the 
lower river forms an important line of communication between Paris 
and its pons of Rouen and Lc Havre. The various sections of the 
Seine carried between seven and eleven null ion tons of freight in 1958, 
about a quarter consisting of coal. Then* loo s link-canals connect the 
main rivers across the intervening plateaus between the Oise and the 
Aisne and between the Aisne and the Marne. Others link the Seine 
system with the Flanders waterways to the north (the St. Quentin 
Canal h with the Sambre- Meuse system in the east (the Sambre-Oise 
and Ardennes Canals), with the Rhine to the south-east {the Marne- 
Rhine Canal), with the Sadne to the south (the Marne-Saone and 
Burgundy or Eou^gog/ie Canals)* and with the Loire to the south-w est 
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(the Nivermus, Loing and Orleans Canals) (Fig, 54)* The Jinks have 
nol been easy to construct because or the complex relief features of 
the concentric cucstas; the Sambre-Oisc Canal for example, needs 
thirty-eight Jocks in its forty-one miles to cross the chalk divide in the 
district of Cmnbrfeis. the Marne-Saone Canal has 114 locks and two 
tunnels, the Mame-Rhine Canal 178 locks and five tunnels, and the 
Burgundy Canal no Jess than 189 locks and a tunnel 



Fto. 54 — The Waterways or the Faris Basin. 

Abbreviation are as folio**: A.LX,, Aisne Lateral Cana!; A.M*C + , Aisne- 
Marne Canal C* du R h Canar du Nord; M.L.C., Mamc Lateral Cana] 
O.LC, f Oise Loieral Canal T.C, Tancarvilte Canal. The line of the formerly 
projeelcd Canal du Nord is indicated by a doued line. 


Based on W. Segbert, Kauri 4cr Hinfi&nsdirepvnarn*eg c n van N,-W. Eatopa tn.d 


id). 


Regional Divisions,—Although the term ‘lowlands* may be applied 
in a general sense, as a result of these diverse rocks, structures and 
drainage systems the relief is distinctly varied, including fiat or 
gently undulating plateaus, deeply-cut alluvium-floored valleys, steep 
scarps and open vales. Land-use is equally diverse. There are 
rolling expanses of arable lands with fertile loamy soils growing wheat 
and sugar-beet; extensive tracts of poor grazing on bare chalk and 
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Fig, 55 ,—Key-map to the Major Divisions of rue Lowlands. 
of Noft-mtRN France, 

The numbers r 10 V refer to the major areas described in each section of the text, 
A more detailed pattern, including a large number of pays, is given on fig. 32- 
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limestone; heavy well-watered clay-lands with prosperous dairy 
farms: dense plantations of conifers on sandstone ridges; market- 
gardens along the valley-floors; and serried rows of vines on south- 
facing slopes. Moreover, this part of France has been important for 
millennia, and has a well-developed urban life with a considerable 
number of towns, large and small. The greatest of these is Paris, the 
heart, she focus, of these lowlands, as indeed of France itself. It is 
for this last reason that the name Paris Basin is commonly applied 
to the region us a whole. Sometimes, however, the term is used in 
a wider sense to include the eastern scarp] ands, but as pointed out 
above {p, 9) it is more convenient to include those areas east of the 
Meuse in Lorraine. For purposes of detailed regional description, 
five main divisions have been distinguished {Fig. 55), 
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I_ THE CENTRAL PARIS BASIN 

The central Paris Basin consists of a genlly undulating plateau of 
Tertiary strata dipping towards the centre. The oldest rocks, over¬ 
lying the Chalk, are beds of plastic clays (argdesphtstiques). which are 
responsible for a distinctive spring-line along many valleys. Above 
these arc Lower Eocene sands, notably the Sables de Bracheux (equi¬ 
valent to the Thanet Sands in the London Basin, hence the French 
term Thandlien), Then succeeds the coarse Cakaire grassier which 
has long been quarried for building purposes : this seems to be of 
marine origin in its lower strata, of estuarine origin in the upper. 
Next follow the Beauchamp Sands (Sables moyerts de Beauchamp) 
and a series of marls, days, gypsum and limestones (such as the 
Cakaire or Travertin lac as ire de St. Quen) r equivalent to the Barton 
Clays at the top of the Eocene in the Hampshire Basin (hence the 
French term Bartonien)* The gypsum, incidentally, is quarried in 
several places for plaster C plaster of Paris*). 

Oligoeene rocks are represented much more extensively than in 
England. The thin layer of the Calcaire tie Brie commonly consists 
of a band of millstones or meuli&res, large fragments of siliceous 
limestone embedded within Sayers of the clayey residue or a former 
Stratum of limestone, though in places, as in southern Brie, this 
Limestone docs appear as a more continuous stratum, with marly 
layers above and below. Next come the famous Sables sup&ieures 
de Fofitaimbleau , beds of sand in places compacted into a solid 
sandstone. In some districts the sands have long been worked for 
glass-making ; large quantities are still exported for this purpose 
to Liege and to MoLGompel in the Belgian Kernpealand, At the 
top of the Oligoeene is the Cakaire kcusfre de Beatice, a tough 
siliceous limestone which makes an excellent building-stone and is 
still extensively quarried: it outcrops over a considerable area to 
the south-west of Paris. Finally, the Miocene sands and clays are 
present only in the extreme south-west in the angle of the middle 
Loire near Orleans, 

These then are the Tertiary rocks of the central pan of the low- 
lands. Denudation has removed some here and there, so exposing 
others, and thus has given considerable variety to the Landscape! 
One can pass in a Tew miles from the level monotonous surface of the 
limestone plateau of Beaucc to the fantastic sandstone rocks among 
the glades of the Foret de Fontainebleau, The whole range can be 
seen in some of the deeper valleys and along the edge of the out ward - 
facing escarpment which bounds its eastern and south-eastern 
margins. The term "lie de France ' having been bestowed on the 
central plateau (it is thought first by Froissart in the fifteenth century}, 
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il seems logical to apply the term ‘Falaise de l*lie de France' to this 
escarpment. 


THE VALLEYS 

The chief contrast in relief generally is between the higher surfaces 
of the intervening plateaus and the valley'floors. The latter are cat 
down into the clays and lined with alluvium over which rivers 
meander, formerly with considerable areas of marsh, now for the 
most part dyked and regularised. Their valleys have long afforded 
routeways, notably along the Oise from Flanders and the Ardennes 
and along the Marne from Lorraine, now followed by main roads 
and railway-lines, and lined with prosperous industrial towns— 
Chauny, Noyon, Compiegne, Creil and Pontoisc in the Oise valley, 
Soissons and Altichy in the Aisne valley, and Epernay, Chiiteau- 
Thierry. La Fert6, Mcaux and Lagny in the Marne valley. Indeed, 
in effect Greater Paris extends ‘fingers oflinear industrialisation' and 
of close settlement far along these valleys. Elsewhere the alluvial 
valley-floors contain mcadowlands (utilised by a rich dairying 
industry producing milk for the metropolitan market), woodlands, 
and market-gardens 1 cultivated with typical French assiduity. 


THE PLATEAU-LANDS OF THE 1LE DE FRANCE 

Although longues of denser settlement project along the valleys, 
the limestone plateaus support an agricultural population of merely 
a rural order of density. An indication of the land-use figures of the 
three depariements which mainly comprise the He de France, that is, 
Seine-et-Oise, Seine-et-Marne and Oise, will be helpful, although it 
must be remembered that the western parts of the Aisne and Marne 
depart emails also form part of this region. 

Land Use, 195$ 

{Percentages of Total Arm) 




Arable 
{ine, Wheat) 

meat 

Permanent 

pasture 

Woodland 

Seine-et-Oise . 


51 

\ 

6 

19 

Seine-et-Mame 


59 

23 

7 

20 

Oise 

* 

57 

19 

14 

19 


Source; Ministers de FAgriculture, published in Ammdrt statbtfqm de la 
France (1939). 


1 M, PhlLppcmrwaiJ, La Vic rorate dr la bantieue padsietme (1956). provides a 
detailed sludy of horticultural activity. 
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These figures reveal a sinking overall uniformity. More than half 
the total area is under arable, a direct response to the gently undulat¬ 
ing Simon -covered tablelands, and about a third is devoted to wheat. 
The paucity of permanent pasture is a result of the generally rather 
dry and well-drained surfaces. What there is occurs as meadowland 
along the alluvium- and day-covered floors of the valleys, and in a 
poor almost heath-like form on the patches of Clay-with-Flints or on 
the limestone where the Union covering is absent. 

Woodland covers parts of the valley-floors and some of the out¬ 
crops of sand. Some forested areas have beer deliberately main¬ 
tained, notably the Fonfct dc Fontainebleau 1 on the sands between 
the limestones or Beauce and Brie, and the Forets dc Rambouillet. 
Chantilly. Scnart and St. Germain, Fontainebleau, with its varied 
trees, stretches of heath and fantastic groups of rocks, is a favourite 
outlet for Paris; it was incidentally the home of the famous ' Bur- 
bizon ' school of landscape painters—Millet. Corot, Diai and others, 
who pul these woodlands on to canvas. 


Beauce.—A journey from Paris in a south-westerly direction to 
Orleans crosses a wide expanse of Oligooene limestone of unusually 
level surface. This ilea ucc Limestone is several hundred feet in 
illicit ness, much fissured and extremely permeable, and surface 
drainage is markedly deficient. But except in the south where some 
areas of heath!and occur oil the bare limestone. Ueauee is blessed 
with a linion -mantle sufficiently thick to hold moisture, providing an 
excellent loamy soil for arable-fanning. Here arc the extensive 
wheat-lands (‘ ks vastes horizons de culture"), with some sugar-beet 
and barley ; from the air one sees a chequer-board of cultivation, 
from the ground a monotonous vista of unfenced fields. Settlements 
are rare, and consist either of large prosperous farms or of nucleated 
villages built around a broad market-place. Weils havetobesunkso 
deeply through the limestone that they are necessarily expensive and 
therefore infrequent, A few towns —Etampcs, Malesherbcs, Pithi viens 
and Chartres with its cathedral—are market- and route-centres. 


Brie.—The Plaine de Brie occupies, the area between the middle 
Seine and the Marne. This has undergone considerably more 
denudation than has Bcauce; the Beauce 'Limestone and the Fon¬ 
tainebleau Sands have been completely removed, exposing the 
Calcatrede Brie over considerable areas. This in its turn has been 
cut into by the numerous streams which flow north-westwards across 
the plateau—the Yores directly to the Seine and the Grand and Petit 


, ‘ * n a ™™ 1 a " cicnl knst. i* changes and developments, is given bv 

A^Kti, JaMofcofT, On Carrefour tHog^gr^hique: tr massif de Fontainebleau 
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Morin to the Marne—so revealing the underlying marls. Much of 
this Brie Limestone has been weathered, producing a surface mantle 
of residual clay, particularly extensive in the north-east where it 
causes considerable waterlogging with numerous tiny lakes and areas 
of marsh (Fig. 58); their extent has been reduced by reclamation, 
although some of the surviving Jakes are used Tor pisciculture. This 
part is known as Brie humid* in contrast to Brie pouUieme of the 
limestone, over much of which, however, Simon is fortunately present. 

The agriculture of Brie is therefore more varied than that of 
Beauce because of the greater range of soils. Wheat and sugar-beet 
are the chief crops grown on the ftwi on-covered limestone. In 
addition, since 1940 such crops as colza, white mustard, camel in c 
and flax (developed as a result of ihe need for vegetable oils during 
the German occupation) have been cultivated for industrial pur¬ 
poses. Some interesting specialisations include the production of 
rose-bushes on the heavy clay soils near Crisy-Suisnes. Fruit cultiva¬ 
tion has been developed and there are large orchards with long rows 
of cordon trees. 

The wetter clay soils in the north and in the valleys carry pasture, 
which, supplemented by fodder-crops (particularly lucerne), enables 
a considerable dairying industry to thrive. About 88,000 cattle were 
found in Seine-et-Marne in 1958, of which half were dairy animals, 
providing milk both for the Paris market and also Tor a lucrative 
cheese- making industry: Brie cheese is famed and large quantities 
arc exported, particularly to Great Britain. Though sheep are no 
longer so numerous as in the past, the limestone pastures, used in 
conjunction with the practice of folding the animals on stubble and 
roots, enabled about 200,000 animals to be kept in Seine-et-Marne 
in 1958. 

"The plentiful supply of surface water and the accessibility of well- 
water at no great depth have occasioned a pattern of agricultural 
settlement quite different from that of Beauec. Many dispersed 
farms and small villages are situated in valleys or depressions sur¬ 
rounded by orchards, and provide a pleasantly varied and prosperous 
looking landscape as compared with the rather open austerity of 
Beaucc. Towns are market- and route-centres, such as Brie-Comlc- 
Robcrt in the west on the plateau above the valley or the Veres, and 
Provins in the east. The regional name is a common element, ns in 
Valcncc-en-Bric, Le CMtelel-en-Brie, Rozoy-en-Brie, Tournan-en- 
Bric and many more. 

Tardemols, V alois and Soissonnais. -Between the Marne and the Oise- 
Aisne valleys, the Tertiary limestones form the low plateaus of 
Turdenois. Soissonnais and Valois. 1 Their surfaces vary' in detail, for 

! M. Chamaid, *La PJaine du Valois’, in A. de G, (J93S), vol. *liv. pp. 496-506. 
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they have been much dissected by the tributaries of the Marne, Aisne 
and Oise ; the Marne, for example, cuts right down, into the Chalk. 
Denudation has in fact removed more and more of the overlying 
Tertiary rocks as one goes north-eastwards from Beauce. Tarde- 
nois lias an interrupted covering of Brie Limestone, Soissonnuis of 
Upper Eocene limestone, Valois or the Lower Eocene Caicaire 
grassier. Most of the limestones are f/mn/i-covcred, Other rocks 
introduce variety into the landscape; surviving outliers of the Sables 
de Fontainebleau, for example, form a distinct cast-west ridge across 
the plateau rising to over S00 feet, deeply dissected by the head- 
streams or the Gureq and heavily wooded. Some of the streams— 
the Veslc, Aisne and Ailctte—have cut down through the limestones, 
forming broad fiat-floored valleys; these were formerly marshy and 
although now drained they still have damp heavy soils. In Valois 
the tributaries of the Ourcq and the Oise have eroded less markedly 
to form somewhat narrower valleys, rarely penetrating the limestone 
to the underlying days and sands. 

These pays form areas of prosperous and varied agricultural 
activity. Wheat with sugar-beet in rotation predominates on the 
liman soils, the cultivation or fodder crops in conjunction with 
pasture on the clays allows dairy-farming, and there is much fruit¬ 
growing and market-gardening in the valleys. 

The northern part of Valois on the plateau above Lhe left bank of 
the Oise carries a succession of fine deciduous forests of oak. beech 
and lime the 1 oreis do Compicgne (fifty-five square miles in area), 
d’Halatte, de Chantilly and several others. Further south between 
the Aisne and the Oureq valleys is the Foret de Villers-Colterihs. 
Most of these woodlands grow on the sables moyens de Beauchamp, 
except for that of Compiegnc on the Lower Eocene sands and clays 
Some of the sandy areas have been planted with pines, notably the 
'desen tTEmenomiUe’ to the east or Chantilly, the so-caiicd 'mer 
de sable' with its white sand-dunes. Soissonnais too has its wood¬ 
lands—the Foret de 1'Aigle in the angle of the converging Aisne 
and the Oise, and the Foret de St, Go bain further to the north-cast 

Population is concentrated In pleasant villages along the spring- 
lines in the valleys. Several larger towns, such as Laon and Sois- 
sons, have grown up as market-centres and as points on the 
route-ways radiating from Paris. Laon stands on a prominent out¬ 
lier of limestone 600 ieet above sea-level, isolated between two 
head-streams of the Ailctte and overlooking the chalk plain to the 
cast known as Lttonnais. Many of the towns contain industries 
of a varied nature, usually long-established. Several large sugar- 
refineries are at such towns as Nogcnt-sous-Coucy and at EppevjlEe 
Glass is made at Thourottc (to the north of Compile) and at 
Lhauny, using glass-sands from the St. Gobain and Coucy districts. 




XXI The arable lands cri this Djrle valley between Leuven and Mechelen 


XXII A farm on the plateau of Brabant 
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Along ihe valley of Lhc Oise, notably at Creil, Montataire (with its 
new di^ouvrlire) and Nogent-stir-OIse p yre various melallurgica 
industries; a new rolling-mill was opened by Usmvr in 1950 at 
Montataire to provide sheet-mela! for the Paris industrial area, 
Crcil has large repair shops for locomotives and Nogem has waggon- 
building and -repairing works. Chemicals and pottery are also made 
at these last two towns. At Crcil is the largest power-station m 
France, with an output in 1 95% of 2*5 million kwh. 


THE SEINE AND PARIS 

Paris has grown from a small Gaulish set dement lo its position 
as the leading city of comment Eurofw. 1 Us coocentnc 

expansion from a nucleus on the lie dc la Cite (Plate XX\ II) has 
resulted in its present official area (the agglomeration urbane) ol laz 
square miles, white its dormitory satellites spread out into neighbour¬ 
ing Fig- 56}.* , , , . 

For a distance of some twenty miles from the Charenton sluice at 
the Marne confluence to the river-port ol Genngviliters, the Seme flow s 
through Greater Paris (Fig. 5?); eight miles of the river he within the 
municipality. The banks are concreted and lined with wharves and 
<j nays, and a navigational depth ol ten leet is maintained. The 
channel is intersected by several islands, and the chief impediment 
to navigation (particularly at high water) is the numerous bridges, 
twenty-seven cross the main stream within the city itself and another 
nineteen arc downstream to Genttevilliers. Factories and wharves 
line the river through a continuous succession of industrial suburbs. 

Traffic on the river is heavy, as can be expected trom the large 
population and varied industrial activity of Pans. In J9=h the 
wharves within the city handled 2-S8 million ions of freight, and 
the port ranked third in France to Strasbourg and Rouen, though if 
the whole of the 'agglomeration parisietme '_ts considered it was easily 
DYiisumding with no less ih^n 15 million tons. nolncr ou . r 
million tons passed along the river in transit. More than two-thirds 
of this traffic was incoming, consisting of coal (from the northern 

1 A,r fnmnir a Dc mansion Paris , Ai ride ti sa banlieae 

C ROW ‘The §te aid Sow ih of Paris \ in C.J.tWl).vot.Jtcviu,Pp. 3S-47: 

r £STi ?5*T~ * •-*- * ™,!&\ w '£2E!?£ 

LailWC e , at.. Paris ef rogghmeratkxt pmsttv* R _E. Dl.kin^ 

West European C(/> (1W1>. devotes & <*“!#** fpp. 223-JSl 10 the «i» and luiwlion 

"uf,**. -u CW-.in A. * ft (!««. »»'■ S »: <*?"■ *"* * 

detailed esposilion gf Ihc hislorijcal geography of r e t * q 

3 Set J Basiit 'U Population dc 1 aggJom&RHOn panbicnne . lei - . ■ 

mmvol hvji pp 12-38, He defines ihe « L om P nsin g 55 

limlS'ii aMabn to the vffir. The ^ "»»* £ 

communes. This total of 217 coiwtitucM commuiw »™de up of ihv 
deportement of Seine, 129 in Scino-ct-Oisc. and 7 m Seine-ct-Mame- 
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coalfield), wheal and sugar (from the eastern farm-lands of the Paris 
Basin), pig-iron and crude steel (from Lorraine), building-stone 
(from the Morvan and the Central Massif), sands and gravels by way 
of the Seine tributaries, and a variety of raw materials (ores, chem¬ 
icals, wool, cotton, petroleum, timber and wood-pulp) imported via 
Le Havre or Rouen, The tonnage of outgoing water-borne freight 



Sui dP 'Mini 


CiSjf b-:%jr£L> ",j 


Flo, S6-.' — P Ait is and rrs StrflUHfts. 

The abbreviations of the railway stations are os follows: A Austcrlilz 1 E, 
Em: L, Lyon: M, Montparnasse ; N, Nord; Si, L.. St. Laaaii. 

The medium shading indicate* the area of the muiuciptility, the more open 
sha ding ihe urea of the tfrparteniettt of Seine, 


Based on 10 t Eavinmi de Pm.,. Corn an M/X& {MkMm, sheet ; (ii) Nouveav 

(,U) G R - C,onc * 7116 *" B " d arowih or Paris*, 


was less than a third that of imports, since so much of the exports 
consist of small-bulk high-value goods which can stand rati charges. 
Cement, coke from the Paris gas-ovens to be used in central healing, 
bricks, plaster of Paris, and refuse to be dumped in disused quarries 
outside the city were the main bulk items. 
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Three canals are within Paris itself. The St. Martin Canal, three 
miles in length, leaves the Seme just below the Pont d* A lister! itz, 
continues in a tunnel under the Place de la Bastille and emerges near 
the Faubourg du Temple to end in the Bassin de la Vilfcttc to the 
north-east of the Care de i'Est. From this basin the St, Denis Canal 
continues to the Seine at La Briche. This is quite a busy little canal 
for it serves important industrial suburbs, and transported about L95 
million tons of freight in 1958, The two canals therefore form a 
direct water-route across eastern Paris, short-circuiting the lengthy 
westward loop of the main river around the Bois de Boulogne. The 
Ourcq Canal joins the Bass in de la Villettc from the east; it serves 
the eastern industrial suburbs of Pan tin, and also supplies water to 
the St. Martin and St. Denis Canals by way of the Bassin de la 
Villettc on the divide between the two. It handled about 1*9 million 
tons of freight in 1958. 

The functions of Paris are immensely varied. It is the seat of 
government of a highly centralised administration, a remarkable 
focus or communications {Fig. 56) t a centre of trade, commerce and 
tourism, the largest industrial city in continental Europe, a vast 
residential and servicing centre, and in fact a world focus of life and 
i ho ught. The ch ief i nd u stria! concen tra ti on s are in t he north -eastern 
suburbs in Si. Denis, St. Qucn and Aubervilliers; in the eastern parts 
along the Ourcq Canal and in the suburbs of Pantin, Montreuil and 
Vincennes; in the Seine valley between Ivry and Choisy-le-Roi; 
and most important of all at a string of tow ns extending downstream 
from Billancourt an either side of the bend of the river as far as 
Gcnnevillkr* and ArgenteuiL Several works make steel castings for 
specific purposes at lvry t Courbcvoie, St. Ouen and St. Denis, and in 
the last-named district are produced waggons and rolling-stock, 
boilers, barges and other river craft, armaments, turbines and diesel 
engines. Although some factories were deliberately removed before 
1939 to ostensibly safer areas, aircraft are manufactured at Lcvalloh- 
PerreL Puteaux, Nanlerrc and Gennevi liters. Machine tools arc 
made at Asnieres and St, Ouen. The two main French automobile 
producer^ Renaulr and Citroer i, are situated in the Paris district at 
Boulogne-Billancourt and Crenelle respectively. The former com¬ 
pany wa$ nationalised in 1945 when the Regie National* des Usines 
Renault was created, retaining the structure of a private concern but 
with ownership vested in the State. Its main factories extend along 
both banks of the Seine and on the intervening island of Seguin 
(.Plate XXVIII), and since nationalisation a huge new plant has been 
built at Flins-sur-Seine, some twenty miles downstream. The 
necessarily vast public utilities include thermal power-stations, gas¬ 
works, sewage-works and abattoirs. 

In the industrial suburbs an extensive range of consumer goods is 
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manufactured* not merely the world-renowned 'haute couture' Lind 
'articles de ht.xe\ hut chemical products, electrical apparatus, (bod 
products, tobacco and cigarettes, paper, books, soap, furniture, 
footwear, glassware, pottery, rubber products, linoleum, musical 
instruments, etc., etc. Suffice it to say that in 1954 in the departemem 
of Seine alone, not including the parts of the agglomeration within 



Fjg. 57,—The Port or Parts, 

The iighi peeked line radicates ihc boundary of the municipahly of p ar is. 
heavy peeked line indole* the underground section of the Sl.' Marlin Canal 
N,D . ihe Cathedral of Notre-Damc on the He de la Cut Each individually 
named p^rt is indicased by P, she more irnportstnE heinj* named in full. 

Uased Oft W. Scghers. Ktiarf rftr Stottcnicherpranr f wgra van A r -U\ fjtfPpa <n.d,)- 

the two neighbouring dipartemau j, 1,012.840 workers were gainfully 
employed, together with over half a million more classed as employers. 

It is as difficult to give a figure for the population of Paris as it is 
for London or New York. The viSie in 1954 had a population of 
2,850.189; the official agglomeration urbaine, which includes Paris 
vilie and fifty-five adjacent communes, had 4,832.252; the population 
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of the dJpartcmtnt of Seine was 5,154,834. Finally* if one takes lhe 
agghm&atbn parlst'eme et de la zone suhurbame (the latter includes 
129 communes in Scine-et-Gise and .seven in Scine-et-Marne), an 
overall iota] of 6,436,296 people is attained- This zone suburbaine 
includes a number of towns with a dual role; they have (heir own 
industrial activities and also house the K commuters 1 who travel daily 
lo their w r ork in Paris. 


THE FALAJSG DE LILE DE FRANCE 

rhe eastern rim of the lie de France forms a distinct out-facing 
scarp, sweeping in a curve around its eastern and southern margins. 
H rises to about TOO feet, reaching its maximum point (942 feel) in 
the Montague de Reims (Fig. 5§) near the town of that name, ft 
then sinks gradually lo the south until near Montereau it only 
attains about 4KQ Feet ( Fig. 59). A sequence of rocks, from Oligocene 
limestones to the argils plastiques and the underlying Chalk at the 
base, is exposed on the Face of the escarpment. Weathering and 
downwash have combined to produce a thick cover of soil on the 
lower slopes. 

The northern part of the escarpment, as a result of river erosion, 
is by no means continuous: in turn the Aisne. Vesle, Marne and 
Petit-Morin cut deeply through its edge. The last of these rises 
just beyond the escarpment in an area of marshland, the Marais de 
St. Gond, still quite extensive in spite of reclamation, but its valley 
through the escarpment is far too well developed Tor such a small 
stream. Probably its former head-waters lay further to the easE, 
but were captured by the Somme, a left-bank tributary of the Marne; 
the elbow of capture is near Ecury-les-Repos, The Marne to the 
west of Epernay forms a striking almost gorge-1 ike valley between 
steep cliffs of Calcaire gr&sskr. 

I he edge of the escarpment projects boldly eastward between 
each of the valleys, forming peninsula-like extensions of the plateau : 
a notable example is the Monlagnede Reims between the Vesle and 
the Marne valleys (Fig, 58). Many minor valleys also interrupt 
the continuity of the Falaise, leaving spurs and isolated knolls 
rising above the plain to the east, such os Mom Airne, a knoll 
separated From the Cote de$ Blancs to the south of Epcrnay. A little 
further to the west a similar hill, crowned by the welt-named village 
of Toulon-la-Montagne, is but a few feet lower. Some of these 
knolls were fortified to protect the towns in the valley route-ways. 
Thus Reims was defended by Fort de Brimont on a prominent hill 
to the north of the city, and by the Forts de Witrydes-Reims and 
de Nogcnt-fAbbesse on an elongated knoll five miles to the east. 
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To the south of the valley or the Petit-Morin the scarp (now 
known as the Cole Champettpise or as the Fahise tie Champagne ) 
swings more continuously westward, with the Seine flowing along 



tP" m !p>n mn m 






Sttwlfllll' 




M 




*Cf*a r.&Q/j 


Fortt dw 
*?«/ 


^Vtrfuii 


virtu* 


Fia. 53 .—The OlA.vrFACiNE Ab£a. 

The area of vineyards (stippled) is very gerKmiised. The edge of the Faluise is 
shown by hachunng: spot-hcighis are in feet. Some of the main vine-growinu 
centres are named. The smali etmgs in the south-west are shown in black 
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its foot, until below Montereau the river cuts abrupt tv northward 
towards Paris (Fig. 59), 
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Several towns stand in the gaps through the scarp or near iis 
foot — Neufchaiel on the Aisne, Reims on the Vesle, Epernay on 
the Marne, and then the line of Romilly, Nogent and Bray along 
the middle Seine. Reims is grouped around its magnificent four¬ 
teenth-century cathedral (Plate XXIX), heavily damaged m the war 
of 1914-18, since the town was taken by the German army before 
the battle of the Mamc and then occupied a vital defensive salient: 



l-iu. 59.— The Southsun Paht of tht [le of Fkanct, 
SpoE-hcighu, are in feel. 

0-n Gwft dr Franc* au 2QG<QOO*\ 25. 


the cathedral was not completely restored until 1938. The town 
has long been a market-centre for the plains of Champagne to the 
east, as it lies on one of the main roads leading west to Paris, and 
today it is an important road and rail junction. Since the twelfth 
century Reims has had a flourishing textile industry based on the 
sheep of Champagne, and its fairs were renowned. Today it has 
grown into an important industrial town, with not only these old- 
established textiles (particularly flannels), but also food-processing 
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industries, flour-milling, sugar-refining, confectionery, varied light 
engineering and glass-making. It is of course one of the two centres 
of the champagne wine industry, Epornay being the other. Reims 
has not grown appreciably since the nineteenth century', in fact its 
population dropped from about 100,000 in 1900 to a few thousands 
during the war of 1914-18, and was still only 76,000 tn 1926. By 
1938, however, it had risen to 11G.6S7 and in 1954 this slight growth 
had been maintained to a total of 121,145. 

The Vineyards.—Perhaps the best-known feature of the limestone 
escarpment is the famous vineyards, or at uny rate the famous 
product of those vineyards, called after the old provincial name,* 
The slopes of the Montagnc de Reims, the northern edge of the 
Marae valley (Plate XXX), and the Cote des Blancs (the main escarp¬ 
ment to the south of the Marne) are covered with long rows of vines. 
The vineyards, usually known after each neighbouring village 
Verzenay, Vcrzy, Bouzy, Ay, Cramant, Verms, Avize. Ambonnyy 
and many more, cover about fifty square mites (Fig, 58), 

Except for the southern aspect of the slopes, this district possesses 
no real physical advantages for the cultivation of the vine; the soils 
are rather poor, and the area is so near the northern limit of effective 
cultivation that bad or indifferent years arc regrettably common as □ 
result of too much rain, too little sunshine or late frosts. Both total 
yield and quality (as between a vintage and a non-vintage year) 
therefore vary considerably. It is to traditional skill and care in 
processing that champagne owes its reputation, although the uniform 
temperatures within the labyrinths of caves in the Chalk help in the 
maturing processes. 

Until two centuries ago the Champagne grapes (almost all the 
Pinor variety) were used to make ’still 1 beverage wines, sold under 
the name of each particular vineyard. Then it was discovered by the 
renowned Dorn Perignon, of the Benedictine abbey of Hautvillers, 
that a delicate sparkling wine could be produced by means of care 
fully controlled fermentation, bio longer is champagne sold under 
the name of the vineyard, since the final product is a blend, but under 
that of the firm which has processed it —Clicquot, Meidsieck, Pomnierv 
(whose capacious cellars on the outskirts or Reims consist largely of 
Roman chalk-pits connected by galleries). Bollinger and manv other 
world-renowned names. The ctmk or blending of the juice f rom 
several vineyards after its first fermentation, followed by a lengthy 
maturing, clarifying and fortifying, are all most delicate’and expert 
procedures, 

The output of champagne wine is small, a mere 327,000 hectolitres 

* **• ^ Champagne \ in La V!gne rt te v»n n France (1950), pp. 
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out of the French total of 47 7 millions in I95SU But in u good 
vintage year its value is considerable, since it constitutes one of the 
best known ‘export wines'. 


U. THE NORTHERN PARIS BASIN 

This comprises an area of low chalk-land which emerges from 
beneath the northern margins of the Tertiary strata of ilic lie de 
France and continues northward to the Channel coast, 1 The gently 
undulating plateaus arc largely fimew-covered* and form one of the 
most important arable-farming areas in France, growing mainly 
wheal and sugar-beet. A number of distinct units can be distin¬ 
guished : the coastal margins, Artois, Picardy, the Pays de Bray, the 
Pays de Caux, the Vexin, the valley of the lower Seine and its estuary. 

THE COASTAL MARGINS 

The coastline trends in a sweeping curve from the Straits of Dover 
to Cap de la Hive, the northern containing headland of the Seine 
estuary. Chalk forms the main element along this edge of the 
plateau (hence the name commonly applied to it of the "Fataises de 
Craie*), except in the Boulonnais where various Jurassic rocks 
are exposed. Since the formation of the Straits of Dover and 
the Flandrian transgression (see p. 24), marine erosion has severely 
attacked this cliffed coast, particularly in the south between the 
mouth of the Somme and Cap de la Hive; it is estimated that the 
latter has retreated 1,500 yards during the last eight centuries. The 
action of the waves is emphasised by the fact that the Chalk overlies 
Gault marls and sands and Upper Jurassic days, which are exposed 
at the base of the cliffs, so that masses of chalk constantly slump 
forward over these unstable 'lubricated' strata to the beach below + 
One of the biggest recorded cl 1 IT falls took place in IB&J when 
two million cubic metres fell near St* JouiiL 

One striking result of marine erosion Is the formation of a type of 
'hanging-valley' known as a mlleuse. Wave action has cut back in 
places more rapidly than the small chalk-streams can erode their 
valley s, so that the mouth of each ends abruptly in a steep drop to the 
beach below (similar to the 'Seven Sisters' between Newhaven and 
Eastbourne), Many or the valleuses are now dry, the result of a 
lowered water-table. Jn places, however, the valleys open out to the 
coast at sea-level and the cliffs are completely interrupted, as at 

1 For a detailed, well iUustrafcd and fully documented study of the Chalk in 
northern France, sec Pb- Pim:heitiel, Let Pimnw de Crate du mrrd-tmest du Umzm 
Parisian et du jwfrrrf du Bassin de Lor id res er fears bordures: etude de ^ 
nwrphoitigie (1954). This contains a biblioKniphy of 606 tlems. 

h2 



THE LOWLANDS 


202 

Dieppe where the Arques reaches the sea and at Fecamp near the 
me nth of the Valmont. 

The cliffs thus vary in height; to the west of Fecamp they rise for 
250 to 300 feel but between Vcules and QuiberviJle they are only 125 
to 175 feet. The highest sections are formed by the headlands ; Cap 
de St. Joum rises to 400 feet* Cap d'Aattfer to 381 feet and Cap de La 
Heve to 351 feel. The cliff's have been heavily undercut to form 
eaves, and there are many magnificent isolated stacks (such as the 
Aiguille d'Etretat) and arches (notably the striking Porte d*Aval), 
both near Etreial to the north-east of Cap d'Antifer. 

On the other hand, a considerable amount of material has 
accumulated through longshore drifting. To the cast of Cap 
d'Amifer this drift is from west to east, although now somewhat 
reduced by the construction of groynes. The mate rial consists of 
flints derived from beds in the eroded chalk-cliffs, and these have 
been built up as enormous shingle-beaches across the bays, as at 
Dieppe, 

In the angle where the direction of the coast changes abruptly 
from west-east to south-north, the chalk plateau falls back to form 
the wide funnel of the Somme estuary, where sand and mud have 
accumulated. Flint shingle moves as far as the mouth of the 
Somme and contributes to the growth of the hooked spit of Le 
Hourdel across the estuary. Beyond that point only lighter materials, 
such as coarse sands, are moved t and sand-spits backed by dunes 
have developed across the mouths of the Aulhie and the Canchc, 
Between these spiis and the edge of the chalk plateau are enclosed 
lagoons and marshland, much of which has been reclaimed and 
drained. 1 On the sand-spit projecting northward across the Cane he 
estuary, terminating in the Fointe du Touquet, the modern luxury 
resort of Lc Touquet has grow n. From Aull + therefore, to near Cap 
d'Alprech (a few miles to the south of Boulogne), the old chalk-cliffs 
now lie well inland, fronted by reclaimed marsh (the Marquenlerre), 
sand-dunes and low-water sands (Fig. 60). 

From Cap d'Alprech to Sangatte is a most interesting section, 
where the dissected anticline of the Boulonnais (see p. 205) reaches 
the sea: us a result, a striking variety of formations is revealed. 
The Chalk of Cap Blanc Nez contrasts with the Jurassic limestone of 
Cup Gris Nez, which rises ISO feet from the sea Pointe de la 
Creche, a couple of miles north of Boulogne, exhibits in section the 
complexities of the structure: the Upper Jurassic strata, including 
clays, sandstones and limestones, reveal striking folds. The beach 
is covered with massive blocks of sandstone derived from the 
weathering of the cliffs. Several small streams, notably the Liane 

1 See K Briquet* Le Uitoral du Word de ta France U9J0), for details and a 
number of maps. 



Fig. 60 —The Coast-line of Northern France. 

The approximate edge of the Jurassic rocks, exposed by denudation of the 
Botrionrcais anticline, is indicated, by j doited line, The margin of ihc coast al 
the time of the Flandrian transgression, before sedimentation and reclamation 
had taken place, is show'll by a pecked tine. Heigh is are in feel. 

Bused on various mu ps in A- Briquet, Lr [Jf total du Nvrd /u frtinc<r 1195UJ, 

























































































































204 


THE LOWLANDS 


(at lhe mouth of which stands Boulogne), reach the sea through 
broad day-floored valleys. 

This coast is not naturally favourable for the development of ports, 
but the proximity or England has encouraged the growth of the ferry 
terminals of Boulogne (connected with Dover and Folkestone) and 
Dieppe (with Newhaven); in 1958 about 336,000 passengers dis¬ 
embarked at Boulogne and 1S33XX) at Dieppe, and both ports have 
car-ferry facilities and a small commercial harbour. Coal was once 
by far the main import, but in these post-war years it is relatively 
unimportant; in 1958 Boulogne imported a mere 4,000 tons and 
Dieppe only about 27,000 tons. Oil* other hydro-carbons, timber 
and some iron- and manganese-ores for the Outrcau blast-furnaces 
are now the main items imported into Boulogne. The neighbour¬ 
hood is one of the chief manufacturing areas of cement in France, 
as lime and day are found in convenient juxtaposition, and a 
considerable amount is exported. Bricks* tiles and earthenware 
arc also made. 

Boulogne is the largest fishing-port in France; or a total catch 
of about 400.000 tons in 1958, the port handled 110,000 tons. 
Dieppe was the fifth French fishing-port with 39*000 tons. Most 
of the Boulogne fishing-trade is in the hands of large trawler firms, 
and certain ancillary industries (curing, salting* packing, ice-making 
and the manufacture of fertilisers) are carried on. Fast night- 
trains of refrigerator cars serve the Paris markets. Dieppe handles 
rather the smaller vessels which return daily* and it has a largo 
covered fish-market Fecamp is still one of the centres for fitting- 
out the big tertie-fieuviers, the trawlers which visit the Grand Banks 
of Newfoundland, based on St. Pierre and Miquelon. 

Finally, this section of coast has a considerable tourist importance 
and its resorts are thronged during the summer months* both 
sophisticated places such as Le Touquet and the innumerable quiet 
p/ages among the dunes. 

ARTOIS 

The Colfines de VArtois consist of a long anticlinal ridge of chalk 
trending from north-west to south-east, where it is usually known 
as the Camhresis. The general level rises towards the north-west, 
reaching a maximum of 709 feet on the rim or the Boulonnak; the 
term Hiiur-Boiiforntdis is applied to this high chalk rim. 1 Bas-Botdtm- 
nais to the depression thus enclosed which opens on to the Channel 
The surface of this breached anticline has a varied appearance, a 

1 A detailed summary of the northern chalk cuesia of the Bonlonnai$ h together 
with maps and □ bibliography. Is given by A. Coleman and A. M Ferrar 
' Morphology of the North Boulonruis Chalk\ in G.J. (I954) h vol. exx, pp, 62-80, 
There is a most interesting analysis of she mapped erosion surfaces. 
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result of ihe differential erosion of the diverse Jurassic and Creta¬ 
ceous limestones, sandstones, marls and clays by the three small 
rivers Ltane, Wi mere use and Slack. The residual hills, such as 
Mont Lambert (617 feet), stand up prominently from Lhe clay-lands 
of the valleys. The sands have an almost heath-like character, the 
clays carry pasture and copses, and the limestones have a cover of 
permanent grass, A small outcrop of coal at Hardinghcn has been 
worked since the end of the seventeenth century, but only about 
11,000 tons were produced each year in the decade before 1937, 
when mining ceased. However, this supply of fuel, together with 
sonic Jurassic iron-ores, initiated an iron-industry which survives 
as the present-day steel-works at Outreau, with new plant opened 
in 1951. including an electric furnace for making special alloy steels. 
The Artois antic line itself is asymmetrical: the rocks dip gently 
south-westward towards Picardy but more steeply to the plain of 
Flanders. Many small streams flow down the southern slope to 
join the Quiche and the Authie, and others cut deeply into the 
northern slope to water the Flanders Plain. A few have begun to 
develop valleys along the crest or the anticline parallel to the strike, 
notably the Ternoise (on which stands St, Pol), a tributary of the 
Canchc. A right-bank tributary of the Ternoise flows from the 
north-west: it rises only two miles from the Lys, which flows to 
the north-west Tor about six miles also along the crest before swinging 
cast down the slope to the Plain or Flanders, 

Dry valleys arc common, but there is also a surprising amount of 
surface water, largely because of the considerable timon covering. 
An undulating hiil-and-dale relief is ihe result—open, with few 
trees, and with small nucleated villages and large farms growing 
wheal and sugar-beet on the loamy soils. Almost two-thirds of the 
departemenl of Pas-de-Caiais was under arable in 1958 (although 
this administrative unit or course includes purt of the Flanders 
Plain); rather less than one-third of the total arable was under wheat. 
Formerly the chalk-lands were the grazing-grounds of large flocks 
of sheep, but now cattle (the vache flamande) are eight times as 
numerous, although some sheep arc still folded on fodder-erops and 
grazed on stubble. A considerable area of fodder-crops is grown 
for the feeding of cattle kept mainly for milk production. 


PI CARDV 

The name of the ancient dukedom of Picardy {Picantie) has sur¬ 
vived as a regional term, and most of it lies in the tidpurtciwM of 
Somme, which the river more or less bisects. The undulating 
chalk-lands rise to about 500 feet to the north of the Somme valley, 
but to 791 feet in the south on the rim of the Pays de Bray, The 
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landscape is rather monotonous, consisting of sweeping expanses cl 
chalk plateau interrupted only by dry valleys and by the larger 
marsh-floored valleys of the Somme, Aulhic and Canchc. 

The Chalk Indeed appears on the surface comparatively rarely, 
although newly ploughed land reveals its characteristic pale bloom, for 
over much of the area lies the mantle of timon. Elsewhere, less use¬ 
fully, are deposits of Clay-with-Flints; these often carry woodlands 
or even uncultivated scrub-land. The loam soils arc intensively 
cultivated, for almost exactly two-thirds was under arable in 1958, 
and a third or that grew wheal. The rest was devoted to sugar-beet 
and to fodder-crops such as clover, colza and beet, A reflection 
of this arable activity is that over 11,000 tractors were in operation 
in 1958 in Somme: only two departements possessed more. More 
than a quarter of a million cattle were kept, mostly stall-fed in 
large byres. The milk is sent to Paris and the industrial north¬ 
east, and there is some cheese-making, such as the attractive Rotbls 
produced near Monldidier, 

Another form of specialised agriculture is found along the allu¬ 
vium-floored valleys. particularly that of the Somme, and on the 
reclaimed marshes behind the estuaries of the Canche and the 
Aulhic. Formerly they were used for peat-cutting, fishing and wild- 
fowling, but today they are occupied by intensively^ cultivated 
hortillons or market-gardens, utilising the heavily fertilised black 
peat soils. The floor of the Somme valley is so intersected by the 
braided channels of the river and irregular ponds formed by peal- 
cutting that cultivators arc obliged to use Hat-bottomed boats to 
visit their holdings and to take crops to the Amiens markets. 

When one crosses Picardy, either by train from Boulogne via 
Abbeville and Amiens on the way to Paris or by road (Ni), there is a 
remarkable impression of scanty population. One sees an occasional 
isolated farm, 1 a large sugar-refinery standing among the fields, and 
here and there a steeple projecting from ;i dump of trees in a hollow 
or a valley . But numerous prosperous villages, many of them com¬ 
pletely rebuilt since the wholesale devastation of 1914-18, are strung 
out along the valleys. In the marshy Somme valley they stand on the 
lower terrace* away from the br,tided channels and ponds. Else¬ 
where they form small nucleated settlements in dry valleys, where the 
water-table is near the surface and well-sinking is therefore less 
laborious and expensive than on the plateau. Over 56,000 people in 
the dipartement of Somme were gainfully employed in agriculture in 
1954, and the average density of population was 189 per square mile. 

This average is as high as it is partly because of the presence of 

1 H. (Toque, 'L'Evolution de U maisoii rurulc cn Amienois', in Je C. 
(I956j, vol. I*v, pp. 401-J7, traces the evolution of the ‘courtyard farm' and its 
relation to (he rural economy. 
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Amiens, with its population of 92,500. The [own stands mainly on 
the left bank of the Somme, with its old citadel on a chalk hill across 
the river near the junction of several tributary valleys. A settlement 
has stood on this site since Roman limes, and in the mediaeval period 
it became an important focus of communications (notably on the 
route between Paris and Flanders), a commercial town and a centre 
for varied textile and metallurgical Industries. Its superb Gothic 
cathedral, probably the finest in France, which remained almost 
unscathed in the 1914-18 war, is a testimony to its mediaeval splen¬ 
dour and importance. Today Amiens has textile, clothing and foot¬ 
wear manufactures and a wide range of food-processing industries. 

Several other towns are located along the Somme valley; St. 
Quentin (almost wholly rebuilt since the war of 1914-18, and with a 
number of modern textile factories). Peronne and Abbeville are the 
only ones of any size. 


THE OTHER CHALK-LAND PAYS 

The Pays de Br&yv—Although this small unit is on a different scale 
from Picardy, it is worthy of special mention. By road from Amiens 
to Rouen one traverses this pays transversely to the structure, 
from Dieppe to Beauvais the direction is longitudinal, In cither ceisc 
the contrast betw-een the surrounding chalk-tends and this elongated 
ellipse of Upper Jurassic rocks is pronounced. 

The Pays de Bray consists of an anticline from which the over¬ 
lying Chalk has been removed, leaving marginal infacing scarps 
(Fig. 61). Within the anticline the B^thune flows north-west to the 
sea at Dieppe, the Eptc first in a diametrically opposite direction then 
turning south to the Seine. The rim is also broken to the south by 
the Andelle, which has a short longitudinal upper course in the 
depression before bending south towards the Seine. As a result, a 
variety oF rocks is exposed within the anticline. The infacing chalk 
scarps are underlain by Cretaceous Chalk Mari and Gault Clay + 
forming a dearly marked spring-line. Then follow Upper Jurassic 
clays and sands and in the centre some upstanding hillocks of Port¬ 
land Limestone which rise to about 750 feet. Bray presents a varied 
landscape of woodlands, damp meadows, patches of sandy heath land 
and arable fields. 

Several small hamlets lie along the floor of the depression, followed 
by the road and railway from Dieppe to Beauvais, Neufchatel-en-Bray, 
Forges-les-Eauv (the name is a legacy of an ancient iron industry 
using local ores and charcoal),, and Gournay-en-Brayare [he largest. 

The Pays de Caux.—This block of chalk forms a plateau extending 
westward towards Cap de la Heve as a blunted triangular upland 
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between the chalk clifTs and ihe incised meanders of the Seine. 3 At 
first sight it appears to have a Fairly uniform surface-level at about 
500 feet, swelling almost indtstinguishably to a maximum of 673 feet. 
It has been show n, 11 however t that although there is an overall general 
slope towards the eoast oi about twenty feet per mile, this is not a 



Fig. 6(„—The Pays dt Bray, 

The cdgKs of the denuded anticline, within which are expensed Cretaceous mark, 
Gault Clay and Jurassic days, sands and limestones, are indicated diagram- 
matically by hediuriog. Some small hillocks of Portland Limestone rise to 
75S feel lo lbe north-east of ForBcs-Scs-Eaux. Heights are given in feet. 

Based on Carf* 4t Frunze an 200^000 *„ sheets & r ^ 15 K 16. 

single surface but a series of broad shallow step-platforms, probably 
of marine origin. Many patches of impermeable Clay-with-Flinis 
occur, sometimes extensive enough to bear small lakes. Water 
draining from these patches finds its way down fissures or joints in 

1 A. Fremom. “ La Punic occidentals du Pays tie Ca ux (La Region du Havre) h 
in A. dc V. (1954k vol. btv, pp r 9B-H2, deals in detail with the 'ivoluthn camo- 
miqut 1 of lliu area, 

1 B. W. Sparks, 'Erosion Surfaces around Dieppe’, in Procters of the 
Geohffjits' Astociatlan (1953). vol. M, pp, 105-17, has a detailed map showing 
eight distinct erosion surfaces. 




209 


THE LOWLANDS Of NORTHERN FRANCE (I) 

the surrounding chalk, which it sometimes enlarges to form con* 
siderable sink-holes known locally as bdthmies or heioires. Deeply 
incised valleys are rare, except along the southern margins where 
short streams flow rapidly down the edge to join the Seine. The 
steep slopes of the Seine's incised meanders are heavily wooded with 
beech and conifers. 

The //won-covered surface of the plateau forms excellent farmland, 
and the land is divided into open hcdgelcss blocks of cultivation or 
permanent pasture. But for the tree-lined roads, so typical of 
northern France, the orchards around the compact nucleated villages, 
and an occasional large walled farm, the landscape seems rather bare 
(Plate XXXI), Villages and hamlets appear at much more frequent 
intervals than in Picardy, however. 

The Pays de Caux corresponds closely to the dipartement of Seine* 
Maritime (although this also includes the lower Seine valley and 
the Pays de Bray), and its iand-use figures (for 1958) are indicative. 
Thirty-seven per cent of the total area was under arable, 35 per cent 
(a surprisingly high figure) was under permanent grassland, and 
15 per cent under forest. Large strips growing wheat occupy rather 
more than half of the arable acreage, and the yield of wheat per acre 
is second only to that of Nord in France. Flax, sugar-beet, potatoes 
and fodder-crops make up the remaining acreage; the area under 
flax amounted to about 31,000 acres in 1958, about a fifth of the 
French total. 

This district is important for eatttc*rearing, more so than any other 
area of the Paris Basin, for in 1958 there were 432,000 head. Nearly 
half of these were dairy cows, producing milk for the Paris. Rouen 
and other urban markets, and for cheese-making; Suisse Baudot) 
cheeses are a well-known product. 

No large towns stand on the plateau; significantly Rouen, the 
chef- lieu of the depanentent, lies below on the banks of the Seine. 
Numerous villages and hamlets are dotted around, some of them 
such as Yvetot along the main railway-line from Lc Havre to Amiens,^ 
others (notably Pavilly. Bolbcc and Monlivilliers) near the heads of 
short valleys dropping down to the Seine. 

Vexin, — The chalk plateau between Caux and the Tertiary rocks of 
the lie de France to the south is known as Vexin, A division is 
sometimes made between fe Vexin normtBtd in the north-west and 
ie Vexin Jrots^ais stretching south-east towards the Oise valley, 
although this has more historical than geographical significance, 

Vexin differs from the other /wwfw-covered chalk plateaus in the 
degree to which it is dissected by river valleys; the tributaries ot 
the Thiirain and other Oise confluents in the cast and south, and 
the Epte and the Andelle in the west, have cut quite steep valleys. 
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leaving small tracts of plateau surface as interfluves. The cultiva¬ 
tion of wheat and fodder-crops on the liman soils and dairying in 
the clay-floored valleys are the main agriculture activities. Vcxin 
is crossed by the straight Si4, the main road between Rouen and 
Pontoise, and so to Paris. Many of the small market-towns through 
which it passes have, as might be expected, the suffix Vexin, such as 
ViHers-en-Vcxin, l.es Thi!liers-en-Vexin and Magny-en-Vexin. 


THE LOWER SEINE VALLEY 


The physical characteristics of the lower Seine valley 1 have been 
described above (p. 184). The steep chalk slopes arc thickly 
wooded, and the reclaimed alluvial flats bordering the dyked course 
of the river arc utilised cither as meadow-land or for market- 
gardening. As the river meanders so these meadows occupy alter¬ 
nate sides of the river, becoming more extensive and seamed with 
drainage channels as the estuary Is approached. The largest area is 
the Marais Vernier, which includes much laud still of a marshy 
character and a large shallow lake (la Gruntie Mare). The marsh 
occupies a sc mi-circle ten miles across between two north ward- 
projecting spurs or chalk; the more westerly, the Pointe dc la Rocque, 
is surmounted by a lighthouse, for it rises abruptly to over 150 Icct 
a few hundred yards from the tidal Hats. This semi-circle, bounded 
on the south by a steep chalk face rising to over 500 feet, represents 
the site of a former meander of the Seine, the cliff being the river- 
bluffs. On the opposite ride of the estuary, a little lower down to 
the west of the Pointe dc Tancarville, is another curve of chalk, the 
former complementary northward meander. The river current is 
now confined to a dredged channel leading directly through the 
Embouchure de la Seine, the estuary-runnel', and these former 
meander-sites lie well to the south and north respectively. 

Andresy, Poissy, Mculan, Mantes, Bon nitres. Lcs Anddys, 
Elbeuf and many other towns are situated along the river. Thev 
have wharves and quays, and a range ofindustries, using imported 
fuel and raw materials, has developed ; these include the manu¬ 
facture of textiles, tobacco and cigarettes, paper, cellophane, cement 
(us di Gargenville, near Mantes, where chalk is quarried), bricks 
and chemicals. The two largest urban centres along the lower 
Seine are Rouen and Lc Havre; between them they contain a 
quarter of the entire population of Seine-Maritime. 

Below El be uf the Seine makes a huge meander, leaving as a core 
the wooded spur of the Foret de Rouvray (Fig. 62). “.Along the 
right bank of this meander on a terrace above the river (a position 


1 A yfearie. -Observations sur ks earaetfaes structural « morphologic ires 
de La Region de Rouen m 4. Je G. <|V54>, vol. Ixiii, p p , 22-32, 
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which has kept the city immune Irom ail but exceptional hooding) 
grew Rouen, eighty miles from the sea and 150 river-miles from 
Paris. It has been a town since pro Roman times, and became 
successively the seat of a bishopric, the capital of a powerful leiida] 
Normandy* an important centre of early industrial development, 
and a baste for French maritime expansion. In the mid-nineteenth 
century, the threat to ns mercantile interests by the growth of the size 
of shipping, the progressive silting of the river below the port, and 
the rivalry of Le Havre developing as an outpon led to a programme 
of engineering works after IK48. A dyked channel was constructed 
through the estuary to the roadstead beyond Le Havre. There is 
an appreciable tidal range, and vessels drawing twenty-five feet can 



Fig. 62.— The Lowik Seene and its Estuary. 

The heavy black lines along the river indicate embankment 
Ba*s(S on Cant eh from:* ft d<* famtOm nu 2QO.OO(r k sheets S K 15. 


enter the port at mean high water springs, although the bulk of the 
shipping using the port consists of medium-sized ' L ‘ ,>L s s ‘*' UI l 1 ^ 
twelve to twenty feet. The maritime port extends along both banks 
of the Seine for about twelve miles to the Boidd.eu bridge in the 
heart of the city, to which point the river is tidal. Above the bridge 
the inland waterway port extends (or a further eight miles to OisscL 
Tor the navigational improvements of the Seine between Rouen and 
Paris, together with the development of the port ol Pans, have 
benefited river transport enormously. In addition to some miles 
of river quays, numerous basins have Tree connection with the river. 

If mineral oil is excluded. Rouen is the leading French port in 
terms of tonnage handled I f crude oil is included, however both 
Marseilles (with 11 -0 million tons of oil in 19581 and Le Havre 
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(10-7 million Ions) wish their large refineries are of course far ahead. 
The following table summarises the main items imported in 1956 : 

Seaborne imports of Rouen, 1956 


{Thousand Tons) 


Coal .... 

, , 2,954 6 

Minerals Ores 

. 160-9 

Crude Oil 

. . 6SU-9 

Metal Manufactures . 

. 77-4 

Phosphate 

. . 363-3 

Pyrites 

457-2 

Timber 

. 182-5 

Cellulose * 

, 5397 

Cereals , 

. 244-4 

Wine 

. . 666-3 


Source : Pirectiort ties Ports \tttruimes. quoted bi -tif m/iiir, sfati \ fjwitr Jr to 

Trance ( 19571 . 

In the inter-war period the volume of these imports into Rouen 
was much greater, but two of the largest bulk commodities (coal 
and oil) have been considerably reduced ; in 1930, for example, 
Rouen imported 5 million tons of coal and in 1938 about 3-1 million 
tons, of which two-thirds came from Britain.' Similarly with oil; 
pre-war tankers delivered direct to the Shell-Berre refinery near 
Rouen, but today with their greatly increased size the oil is unloaded 
at Lc Havre and piped to the refineries along the river, 

Rouen is an inland waterway port second only in France to Stras¬ 
bourg. In 1957 about 3-1 million tons of freight were loaded into 
barges, while 2*1 million tons were unloaded; in each case mineral 
oil was the dominant item, but a wide variety of other commodities 
was handled. 

The imported raw materials are used in the Rouen area, at factories 
along the lower Seine, and in the Paris region. Rouen itself is the 
centre of an important industrial district. Cotton manufacturing 
has been established since the eighteenth century when it was intro¬ 
duced into what had long been a textile district, first for wool then 
linen. Cotton factories now extend along both sides of the Seine 
and along tributary valleys, and a variety of other textile industries 
(rayon, nylon and clothing) has developed, \ smelting works is 
situated on the lower Seine, the Httttts Fourtieaux tie Rouen at 
Grand-QmJvilly on the left bank of the river below Rouen, using 
imported coke and ore. A great variety of metal-using industries 
is iound at Rouen and downstream along ihe Seine at Duclair, 
Mai lie rave. Caudtbcc and elsewhere to Le Havre itself_ship¬ 

building:, ship-repairing, wire and cables, diesel engines and refrigera- 

' The 1956 imparls of coat were exceptionally high, compared with BS4 000 
ions in 1955. which was about the posl-war svwaje. The total imports of Rouen 
in. 1958 were 55 million ferns, exports 2-4 million tons. 
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ling equipment. Other industries include heavy chemicals (based 
on imports of phosphates and pyrites), and the production of paper 
at mills along the left bank at Grand-QmSvilly and Oissel. Finally, 
the Slit!!-Bern- refinery' at Petit-Ccmronne above Rouen was the 
fifth largest in France in 1954 in terms of through-put (2-74 million 
tons per annum). 1 

Rouen has developed therefore as a port and industrial centre 
or considerable importance. From its original terrace-site on the 
north bank, the built-up area has spread up tributary valleys and 
(as a result of flood-protection and regularisalion measures) or to 
the south bank within the meander. Its population in 1954 was 
116,540, though if the fourteen adjacent communes in the official 
agglomeration arc included the total reaches 246,397. the eighth 
largest in France. This is an indication of how the towns activities 
have expanded to draw neighbouring districts into its orbit. 

Between Rouen and the sea arc several small ports (Fig. 62), 
including Due lair, Jumicges, Lc Trait and Vilfcquier. Some have 
industries, but others arc merely mooring-points for vessels nego¬ 
tiating the channel to Rouen. At Port-Jerome, Exso-Standard have 
developed a refinery which (with a 1954 through-put of 4-2 million 
tons) is the biggest in France (Plate XXXII). 5 Crude oil is brought 
by pipe-line from the tanker terminal at Le Havre. Near by is a 
large pet ro-c hem Seal factory, owned by S/utl-St. Gobain, which 
makes teepol. A few miles upstream of Port-Jdr&me is the small 
Graven chon refinery of the Mobil-Oil company; it had an output 
of 772,000 tons of hydro carbons in 195$. 

Le Havre, the second port of France in tonnage of vessels entered 
and cleared is situated on the northern shore of the Seine estuary 
to the south-east of Cap de la Hive. Until the sixteenth century its 
site was an area of tidal marshes, from which its docks were excavated. 
Improvements have culminated in a dccp-walcr channel Leading 
into the port from the Carossc roadstead olf Cap de la Hive; 
this enabled the ill-fated Normandie to enter at any state or the tide. 
Today the port accommodates Allan! ic liners, ferry-steamers from 
Southampton (bringing about 55,000 passengers in I9^S), and a 
large number of cargo-vessels. 1 n bulk of freight handled. Le I lavre 
is again second to Marseilles; the outstanding imports in 1958 were 
crude mineral oil (10-7 million tons), refined mineral oil (786,000), 
coal (551,000), :i fruit 192,000) and oil-seeds (36,000). Apart from 
oil. which dominates the scene, the imports are neither so bulky nor 

* The output of Pelit-Ccuronne was 2 3! million Ions in 195*. 

» The output of Fon-ferome was 3‘53 million tons in 1938, second in France 

to that of La Mitlc near Marseilles. . .. 

* The 1956 imports were exceptionally high ; ihe 1955 import wax only 
173,000 ions, that of 1954 about 141,000 tons. 
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so diverse as those of Rouen, Port industries include shipbuilding 
and repairing, engineering* flour-milling, oil-seed crushing and 
sugar-refining. A few miles upstream of Le Havre, on the banks or 
the Tancarvitle Canal, is the Gonfrevitte-Seine oil-refinery* built in 
1933 and subsequently enlarged to a through-put in 1954 of 3-6 
million tons 1 ; it is owned by the nationally-sponsored Compagme 
Frmftxise de Raffinate. A pipe-line has been constructed along the 
Seine valley from Gonfreville via the other refineries to Paris. 

Le Havre, as a result of its multifarious commercial and industrial 
activities., has expanded inland from its site on the alluvial plain on 
to the surrounding chalk plateau. In 1954 its population had 
reached I39.S0CL or with its three neighbouring communes of Har- 
flour, St. Adresse and San vlc. forming the official agglomeration, 
about 173,000, Considerable destruction occurred during the war 
of 1939^15* but much rebuilding has taken place, and numerous 
lofty ferra-concrete buildings, including a fine new station* have 
arisen behind the port area, 

4 The output of Cjonfrevilie-Seine was >3 mil lion tons in [958. 


Chapter 10 

THE LOWLANDS OF NORTHERN FRANCE (2) 

Jtl. THE EASTERN PARIS BASIN 

Beyond the edge of’ the Tertiary escarpment the eastern Paris Basin 
is occupied first by an outcrop or Chalk, then by a narrower tract of 
Gault Clay, and finally on the margins by the topmost Jurassic rocks. 
The last are at their narrowest in the extreme north, where they come 
up against the Palaeozoic rocks of the Ardennes massif and disappear 
completely near Hinson, but the exposures broaden as they swing 
southward in a great curve: the greater part are in Lorraine (fig. 50). 
The same sequence appears in the south, although the belts of Chalk 
and Gault become increasingly attenuated, and it again culminates 
in the Jurassic limestone plateaus which in the east form a divide 
between the Seine and Saotic basins and turlhcr west border the 
llanks of the Central Massif. 


THE CHALK COUNTRY OF CHAMPAGNE 

The paps- name oF Champagne pouilleuse, indicating a dry, dusty 
and 'beggarly' type of country, has for long been applied to the 
outcrop of Chalk, at its widest thirty miles across, which sweeps in a 
curve for ninety miles from the Oise valley, where the Chalk actually 
comes up against the Devonian rocks ol the Ardennes, to beyond 
the Yonne. In the norLh between the Oise and (he Aisne the chalk- 
lands are known as Laomais, after the town of Laon which lies on 
the edge of the Tertiary limestone to the west (see p. 192). Then 
follows the Champagne pouilleusc proper, succeeded southward by 
the Pays d'Othe between the upper Seine and the Yonne, and finally 
GStiaals to the west of the Yonne. The last two arc sufficiently 
distinctive to be considered separately. 

The chalk country rises very gradually in altitude, from about 250 
feet at the foot of the Falaise to <380 feet on its eastern rim. where a 
not verv prominent scarp descends to the bordering Gault Clay plain. 
These chalk-lands are wide and open, and for centuries sheep-grazing 
has been their main utilisation: in 1958 there were still nearly a 
quarter oTa million sheep in the two deponemerits of Aube and Marne, 
Unlike the chalk country or the north-east, liman is almost com¬ 
pletely absent, and the thin residues of in sun weathering are not of 
much value for arable farming. However, especially in the post-1945 

JfS 
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years, heavy fertilisation has improved [he meagre yields, and wheal 
and fodder-crops are cultivated in increasing quantities. In many 
ways this is one of the most monotonous and thinly populated parts 
of the French countryside. 

The chalk country is crossed by river valleys — those of the Oise, 
the Aisnc, the Marne, the Aube and the upper Seine (Fig, 53), These 
rivers arc obvious misfits in their present valleys! broad trenches 
were eroded during Pleistocene limes when thdr volume was much 
greater. The present streams wander over the Rat valley-floors 



Fig. 63,—Tm Scarflands or THE t astern Paris Basin and Lorraine. 
The escarpments are shown in generalised form bv heavy lines, and arc lettered 
as follows: T. Tertiary (Fafciisc tie life dc France): ItC. Upper Chalk: NIC 
Middle Chalk; C, Upper Greensand ignite) of the Aigonne; P Portland 
Limestone; C, Coral lian Limestone: O, Oolitic Limestone; L. Lias; m, 
Muschclkalk (Trias) The Palaeozoic rocks are indicated by horizon!al ruling. 


Based on <i| CaHe rtohw te iff k France, I : 1,000,000, published by the Service lit 
f¥lal " dt ta FrtUK * : and {iij F - Madwtschck. Oar Relief iter 


which they have rendered almost impermeable by a lining of alluvium. 
The rivers, which formed numerous backwaters and braided sections, 
have been regularised to check Hooding, but for navigation purposes 
it usually proved easier to build lateral canals, such as that of the 
Marne which follows the main stream lor forty-two miles upstream 
to Vitry-le-Francois. 

Nevertheless, ihe essential shortage of water within the chalk-lands 
has nucleated most settlement within these valleys, and villages 
usually lie along the foot of the chalk-blulTs at the spring-line Some 










217 


rim LOWLANDS OF NORTHERN FRANCE (2) 

are liitle mure than groups of farms* which possess both meadow- 
lands and dump pastures on which cattle are pastured and also 
sheep-grazings on the chalk-lands beyond I he valley-bluffs. These 
valleys are also route-ways, as (hey ha\c been lor many centuries, 
and the Marne is followed upstream by road* railway and canal from 
Chalons to Langres. the Seine similarly from Romilly through 
Troyes to Chilillon and thence to Dijon, At Chalons the northward 
trend of the road along the Marne is continued by N44 through 
Reims and Laon to the Channel coast; the chalk-land offers a line 
of easy movement from north to south which by-passes Paris on the 
east. Some of the great mediaeval fairs were held at towns on these 
routes, notably at Troyes on the Seine and at Reims on the western 
edge of Champagne, 

Troyes, the chtf-Jieu of the dipartement of Aube, had a population 
of nearly 59,000 in I9M, and after Reims is the biggest town in this 
part of France Jt has a nodal position at the junction of seven 
railway lines and as many routes Rationales* and has a port on the 
Seine Lateral Canal. The town has developed a diversified industrial 
lire, many of ies activities (such as the manufacture of textiles and 
paper) being established for centuries: the earliest Saxton county- 
maps of England were printed on Troyes paper, Chylons-sur^Marne, 
with a population in 1954 of 36,834, h almost as well placed in 
respect of communications* for it lies at the crossroads between the 
route from Lorraine and Metz which coniinucs due west to Paris* 
and the north-south route already mentioned. This town too has 
light Industries, including food-processing. Many other smaller 
towns stand along the valleys. Rethch for example, on the banks of 
the Aisne, has been a manufacturing town and market-centre for 
many centuries. Indeed* its population lias declined from 7 T 500 in 
1851 to under 5,000, but it has breweries, saw-mills and small 
textile factories. The town is the centre of a small valley -pays, 
known as Reitiehis- 

The Pays d'Othe,- The southern section of the Champagne pamlteuse 
between the upper Seine and the Yonne is known as the Pays d Othe, 
It is diversified with irregular residual patches of the Lower Eocene 
argiks plaxtique.K. The south-facing chalk escarpment, overlooking 
the clay vale containing the ArmancoiL is covered with these sandy- 
clay deposits, and forms a prominent ridge rising at its highest to 
912 feet. This is one source of the water supply of Pans* for the 
Aqueduct de la Van me, beginning in the Vunne valley near Rigny-lc- 
Ferron, taps numerous springs and streams on the dip-slope. The 
ridge is much dissected by streams flowing both northwards down 
the dip-slope to the Vanne (a right-bank longitudinal tributary ol ihc 
Yonne) and southwards down the shorter scarp to the Arman^om 
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Wooded spurs project in both directions between the deeply-cut 
ialleys. Long and tapering to the north, short and abrupt to the south. 
More patches of Eocene sandy-clays occur to the north of the Vannc, 
buL much bore chalk is apparent- 

This interesting pays has a pleasantly varied land-use and agricul¬ 
ture, the result of the differing geology and soils. The ridge is 
swathed with the Foret d’Olhe, while by contrast the open chalk 
country' to the north provides sheep-pasture. Cattle are grazed on 
water-meadows along the streams, sugar-beet and cereals are culti¬ 
vated on the plateau where the day covering is present, vines are 
grown on south-facing slopes of the chalk escarpment, and orchards 
(particularly of cherries and cider-apples) duster around the villages. 
Several attractive small tow ns are found, many of them with suffixes 
-en-Othe. One indication <il" a past activity is a scries of names such 
as La Forgc-a-l’Eau, Lcs Minicres and La Charbonnierc; beds of 
ferruginous sands in the argites plastiques were worked and smelted 
with charcoal in the sixteenth and seventeenth centuries. The larger 
set tic merits are mostly along the Vanne and its tributaries; Sens, at 
the junction of that river with the Yonne, is the market-town for the 
district. 

Gatina is.—This pays lies mainly between the rivers Yonne and the 
Loing t but also extends west of the latter towards the plateau of 
Beauce. It represents a further section of the Chalk belt, but is still 
more masked than the Pays d'Othe with residual Eocene deposits of 
heavy clays. The surface is much wetter as a result of this imper¬ 
meable cover, and large numbers of shallow lakes or gdtines (hence 
the name of (he pays) lie in undulating hollows in the day. The 
only Chalk appears at the sides of the numerous open valleys where 
streams have removed the day cover. 

Considerable drainage and reclamation of the gdttees have been 
effected and the day soils now form useful pastures for cattle. Arable 
farming is concentrated on the gently sloping valley-sides, especially 
where the underlying fertile marls of the Lower Chalk arc exposed in 
the Loing valley. M uch of the district is under woodland, especially 
in the trims district between the Bet/ and Claris valleys where the 
Hois dcs l-taics covers a considerable area. There is no shortage of 
water, and small villages arc widespread, Montargis, in the Loing 
valley where several tributary valleys converge to form an open Fertile 
plain, is the regional centre ft is served by the Briare Canal, with 
which it is also connected to the Orleans and Loing Canals (Fig. 54): 
although these are only secondary waterways, they form a "useful 
link-system in the heart of France. Montargis has several small 
rubber, chemical, leather and food-processing factories. Other towns 
along the Loing valley are Ferricres-en-Gatinais and Nemours. 
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THE ARGONNE 

To the north-east of Champagne pouilletise lies the much dissected 
massif of the Argonne consoling of a day-sandsione of greenish- 
white colour known as gaizv (Fig. 63). The massil has been defined 
by the erosion of two parallel longitudinal streams, die Aisne to the 
west and its tributary the Aire to the east. 1 he latter rises in the 
Kimitieridge Clay belt not far from the Meuse and flows northwards, 
entrenched down through the day; in fact it may disappear into the 
underlying porous Corallian Limestone for several miles, particularly 
during a drv summer. It reappears further north and crosses the 
Portland Limestone plateau in a trench which again is occasionally 
waterless in summer. It then turns sharply west near Grandpre 
through the northern part of the Argonne to join the Aisne. Tor here 
is an example of river capture (Fig. 64). 1 The Aire once continued 
its longitudinal direction northwards to join the Meuse, but an active 
west-flowing subsequent of the Aisne cut back into and linally 
through the Argonne, leaving the beheaded trunk of the prolo-Aire 
to continue to the Meuse as the much reduced Bar. 

Streams dissect each side of the Argonne. since there is much water 
in the valleys on these clay-sands although the ridges arc dry . The 
southern Argonne is divided longitudinally into two by the deeply- 
cut vallev of the Biesme, which flows northwards for about twelve 
miles until, like the Aire, it turns sharply wcsl to join the Aisne. I he 
steep-sided transverse valleys are given a number ot names gorges, 
gorgeous, gorge ties, gouleltes and chafes, separated by sharp crests 

which rise to 750 feet in places, , 

The Argonne is still a well-wooded district, despite the age-old 
activities of wood-cutters and charcoal-burners and the vast devasta¬ 
tion of the war of 1914-18. The ridges and valley sides are clothed 
with both deciduous trees and recently established plantations ol 
conifers; the total area of woodland today is about 180 square 
miles The valleys and depressions, where not cleared and drained, 
are either marshy or covered with thick scrub, while some of the 
higher drier ridges present a heath-like appearance, with silver birch, 
brambles, bracken and ling. 

The Argonne is a zone of scanty settlement. Some small towns 
and villages are situated on the flanks of the uplands-Vouziers 
and Ste. Mdncbould (near the junction of a dozen streams) on the 
west. Grandpre, Van: nnes-en-Argonne and Clernumt-en-Argonne 
on the east. Smaller settlements lie within the upland in the more 
open valleys, such as the pleasant town of Florenl-en-Argonnc in 

■ J. L.-F. Tricait, La Pat tic orientate da bassm de Pam. Elude tiwrphefogiytc 
11949), pp. 397-407, 'l„t Giplure de I'Aire-Bitr". 
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The longitudinal valley of the Biesme. Some of the villages were 
once centres of iron industries, using local ferruginous sands, char¬ 
coal and water-power; small lakes were formed by damming 
streams (which resemble the hammer-ponds" of the Weald), but 
are now used only for fishing. Many men are employed in forestry 
and at the saw-mills and timber-yards. Today some mixed farming 



Fcc.r &4 .—River Captuhe tn the AKudmne, 

The upper Aire once flowed north-iiortft-wcsuwds 10 join the Meuse li 
was “PI*™* hy an active subsequent of ihe Aim, which cut hack tlirough the 
Argonnc. the beheaikd trunk is now tbc Bar, which joins the Meuse below 
Sedan. Heights are pven in feec 

Bused on Curie de France m 2QQJXXF t sheets ID, 17. 

is practised in the more open valleys, wiLh an emphasis on dairying 
and even cereals such as rye are grown. 

The Argon re is still a zone of separation, as it has been for 
centuries, between Champagne and Lorraine, and ii has long 
tormed one of the timer defensive barriers of the Paris Basin The 
upland is not a single cuesta like the Jurassic hills further east but a 
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much dissected upland, and the north-south trend of the ridges and 
valleys makes it difficult to cross transversely. One main road and 
railway run west from Verdun via Ctemnmt-en-Argonne and Ste. 
Mcnchould, but they have to pursue a circuitous route from one 
valley to the next* and the railway is obliged to tunnel. Another 
railway and road utilise the Aire gap by way of Grandpre. But 
between these two transverse routes twenty miles of forested ridges 
and valleys are crossed only by a single minor road. 


THE PRE-ARDENNES REGION 

A rather indeterminate region of Jurassic rocks, sometimes referred 
to as k Plaints et Plateaux pri-Ardennais,' ties in the extreme north- 
cast between the chalk lands and (he Ardennes. The Meuse, after 
flowing through its long * furrow" in the Corallian. Limestone, 
continues in a scries of large loops Ehrough a narrow Lias Clay vale 
before cutting north in a narrow gorge through the Ardennes. It 
receives two tributaries along the narrow outcrop of the Lias k the 
Chiers from the east which joins the main river below Sedan, and 
the short Sormonne which flows in a diametrically opposite direc¬ 
tion to join the Meuse at Charlevtlle. The Lias outcrop becomes 
progressively narrower to the north-west, finally vanishing against 
the Silurian rocks of the Roeroi massir in the Ardennes, To the 
south is a parallel band of Oolitic Limestone, forming a promri 
nent scarp overlooking the Lias vale, and then to the south again 
are narrow exposures of Oxford and Gault Clays, the Corallian 
being scarcely represented. Here the Jurassic rocks, sweeping to 
the north-west from Lorraine in an attenuating curve, end near 
Hirson. 

The valleys of the Meuse and its tributaries form a prosperous 
farming area. The soils developed on the Lias Clay, enriched with 
calcareous down wash from the scarps and with river alluvium, are 
used for the cultivation of oats, trefoil and fodder-heans, or are 
under short-ley meadow grasses. The emphasis is on livestock, 
including dairv- and beef-cattle, sheep and a large number of horses 
{'la belli race ardennaise% and many large farms possess quad- 
rangles of stables. 

The department of Ardennes is included within the Region Em / 
of ihe Chaaibre Syndicate dc fa Sid&urgte Frunyalse (see Fig. 72). 
The Meuse valley from Sedan downstream, to the Belgian frontier 
at Civet has metallurgical industries: such names as Neuve-Forge 
and VieiHe-Forge are indicative of its old establishment. The 
initial advantages included charcoal from I he well-wooded Ardennes 
and water-power from the Meuse tributaries. In the fifteenth 
century refugees from Liege introduced nail-mating, which has 
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survived to the present dav. The war of 1914= IH caused widespread 
destruction and the industrial life hud to be completely rebuilt. 
Today the district has no blast furnaces, but u targe steel-works, 
owned by the Hanta-Fournetiux de la Chkr.s company and built 
under the po*H945 modernisation plans, is situated at liiagny- 
Carignan on the banks of the Chiers ten miles upstream from its 
j unction with the Meuse. Other steel-w orks at Mohon near Mezieres, 
Vireux and Flize, utilising pig-iron from Lorraine, supply steel for 
the factories at Charlevilk, Monthermi, Vrignc-aust-Bais, Ville- 
sur-Lumes, Nouzon r Fumay and many other places (Fig. 65). These 
manufacture nails, hardware, boilers, wire and other metallurgical 
products in great variety. The northern branch of the Est Canal 
and the canalized Belgian Meuse afford relatively easy access to 
Lorraine and to the southern Belgian coalfield, while the Douai- 
Cambrai-CharlevjUe line enables Nord coal to come by rail. 

The chief town of the department of Ardennes is MAfcieres, on 
the south side of a meander of the Meuse, while its twin, CharkviiJe, 
stands some miles downstream on the north side of the loop below 
the confluence of the Sormonnc. Each is an old fortress town, with 
modern suburbs and factories engaged in various brunches of metal¬ 
lurgical industry. Sedan, situated just below the junction of the 
Oilers, likewise consists of an old fortress town on ihe right bank 
of the river and new industrial suburbs on the left bank, It is the 
centre of a long-established woollen industry, originally based on 
wool from sheep both on the Ardennes and on the limestone 
plateaus to the south, and on the plentiful supplies of water from 
the flanks of the uplands. A number of factories, both in the 
suburbs of the town and in neighbouring villages such as Ralan 
and Floing, still make line woollens, velours and velvets. 

This part oT France has suffered grievously as a result of its 
strategic situation. Sedan was a fortified town as early as 1424. 
It was here that Napoleon ID saw his army defeated in I870 p the 
whole area was devastated in the war of 3914-18, and much destruc¬ 
tion occurred again in 1940-44. Ten years afterwards some of the 
towns still had a much smaller population than in 3938, but most of 
i hem have now recovered. 


I ill: CLAY-LANDS OF CHAMPAGNE 

A crescentic outcrop of Gault Clay flanks the chalk scarp on the 
east, though it is much less extensive than the Chalk: from the Aisne 
valley southward it forms a strip only a mile or two across, widening 
to twenty miles where it is crossed by the Marne flowing from 
Joinville almost to Vitry-le-Francois, The Gault then extends still 
further to the south as a narrow outcrop between the Chalk and the 


THE LOWLANDS OF NORTHERN FRANCE (2) 223 

Jurassic limestones, occupied by a section of l he Arm a neon which 
flows through Lhe day vale to join the Yonne, 

Further west, between the Yonne and the Loing, the Gault Clay 
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Fid. 65.—Tht MtuSE Vaujey Industklsl Area en Northern France, 
Each [own shewn has nicial-using industries. 

Bus<xJ on Carre de Frfiner rJT tic) frontUrtt mt JOQtJOQ*, sheet 10. 

is diversified by outcrops of Upper Greensand, These form low 
sandstone ridges, known as the ColUne$ de Ptitsaye* which trend 
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easi-west and rise to 3227 feel* This higher land causes a series of 
streams to flow north with a reasonable gradient both to she Loin* 
and ihe Yonne, thus avoiding the marshlands found in other Gault 
districts. The day outcrop crosses the Loire near Cosne* and can 
then be traced as a narrow band along the northern edge of Berry, 
where it finally disappears. 

Except where each river in turn has cut an alluvium-floored valley 
across the outcrop and for residual patches of sand or outcrops of 
Greensand, the Gault forms a continuous sheet of heavy impermeable 
soils, hence the name *humide\ Originally it must have been an area 
of extensive swamps, lakes and thick forests* and many shallow 
interconnected lakes and marshy depressions remain, particularly 
in the source-region of the Aistie {Behai) and in the angle of the 
Marne to the south-west of St, Dizier (#*/)* where the Etang do 
Lahorre covers about 620 acres. Much reclamation, originally 
begun by religious houses in the Middle Ages, has been effected, 
and it has now a prosperous dairy ing (particularly for cheese-making) 
and mixed farming activity, The countryside is undulating rather 
than flat, and so whi le meadows are concentrated in damp depressions, 
arable land growing cereals and roots (particularly fodder-beet) is 
found on the better-drained lower slopes, and orchards occur on south- 
facing aspects or clustered around hamlets. The most prosperous 
arable part of Champagne humide is Perthots* where the Marne, the 
Saulx and the Blaize have deposited alluvium over the clays. 

The small patches of sand form scattered higher areas of heathland 
among the clay-lands. Widespread aflomiaiion has taken place, 
the Ford du Der covers about 27*000 acres* the Foret d'Orient about 
40*000 acres, and between the Seine and the Aube the forests of 
Cussung)\ C'haource* Rumilly and Aumont occupy another 15*000 
acres. 

Hamlcts are small but widely distributed* since there is no problem 
of water supply. As in the Argonne, some of these settlements 
nurtured bygone iron industries based on patches of ferruginous 
sands within the clays. A few of the little towns still have metal¬ 
lurgical industries, now using Lorraine steel* as at St. Dmer (which 
makes nails and wire), Bar-lc-Duc* Wassy and Vitry-le-Francois. 
Other activities include the manufacture of bricks and tiles, cement 
fat Frignicourt), textiles (the legacy or the wool sales at Troyes and 
elsewhere from the Champagnepouideuse flocks), pottery (at Fargny- 
sur-Saulx) and crockery (at Couvrot). At Sc rmajze-les-Bains is one 
of the largest sugar-refineries in France. Both the Marne-Sadne 
and Marne-Rhine Canals cross the Central part of the region and so 
facilitate the movement of the bulky raw materials for these indus¬ 
tries* as well as of agricultural products* and of fertilisers and lime 
for the heavy day-soils. 




XXVI The Maurit* coHiery, South Limburg 


XXV Granite quarry at Quenist in die viilej' of tJie upper S*nr« 









XXVI II Parii, The Rig it at Silbncourt 


XXVII Paris. The ire cte la Cis4 
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THE EASTERN JURASSIC MARGINS 

The Jurassic outcrop swings south and south-west, forming an area 
which has been given by French geographers the collective name of 
‘Plateaux de fa haute Marne ct de fa haute Seine The succession or 
Jurassic rocks has been described in connection with the upper Seine 
and its several tributaries, which cross these outcrops more or less 
transversely (sec p. 180 and Fig. 54). Several pays in this marginal 
area merit more detailed attention. 

Ba it ois.—The Plateau den Ban consists of the western part of the 
fora Ilian plateau, a narrow belt of Kimmcridge Clay, and a low 
scarp backed by the undulating plateau or Portland Limestone which 
dips gently westward towards Champagne humide. These various 
zones naturally display marked differences in land-use. The higher 
parts of the limestone plateaus are either wooded or afford poor 
grazi ng, a I thou gh thei r I owe r slopes are ploughed. Cattle, kept both 
for dairying and for meat, graze on the clay-floored valleys, 

The limestone slopes of Barrois have quite a reputation for wine, 
- and its yield is included under the general classification of‘Burgundy’! 
A large amount of wj ordinaire is produced, but the vineyards along 
the river Serein, a tributary of the Yonnc. in the neighbourhood of 
Chablis, yield a superb dry wine of a unique pale-gold colour. 
Another wine district extends north-east from Les Riccvs across the 
Seine and Aube valleys; the best-know n product is the Via Rose' des 
Piceys. The vineyards of both Chablis and Les Riceys climb up the 
lower south-facing slopes of the limestone knolls and' plateau edges. 

Settlement is concentrated along both the main and side valleys. 
The three Bars, -sur-Seinc, -sur-Aube and -le-Duc t stand in broad 
valleys cut by the Seine, the Aube and the Omatn respectively, They 
form prosperous market-towns and centres of communication, and 
have numerous light manufactures such as tanning, the preparation 
of leather-goods and food-processing. Further to the south Auxcrrc 
stands in the valley of the Yonnc (the payj-name of Auxerrois is 
sometimes given to the surrounding district), and Tonncrrc (similarly 
Ton/terroi$) is on the left bank of the Armarjon. These form a 
crescent of towns round the Jurassic rim of the eastern and south¬ 
eastern Paris Basin. 

the Plateau de Langrcv -This limestone upland forms the watershed 
of central France between the Seine and Sadne systems, Jn the 
neighbourhood of Langres itself the plateau attains about 1,550 feet, 
but this increases south-west to heights of over 2,000 feet The 
plateau is an asymmetrical anticline, with a steep and much faulted 
R.G.W.E.—i 



226 


THE LOWLANDS 


southern slope to the Saonc valley and a more gentle gradient to the 
north, across which are trenched the upper Seine and its family of 
tributaries. The steep edge overlooking the Sudnc valley has a 
maximum altitude of 2,087 feet. The general name of C6te d'Or is 
applied where this scarp becomes more pronounced further south, 
between Dijon and Beaune ; this district really belongs to the Sadne 
trough (see pp. 382-5), 

The Langrcs plateau consists largely of Oolitic Limestone, though 
in some parts denudation has exposed the underlying Lias clays and 
marls. The Marne and the Arm a neon, as already emphasised, have 
cut back through the limestone on to these clays, where they take 
their rise. To the north-east of Langrcs the clay-lands arc known as 
Bassigny, further to the south-west as Auxois> and on the northern 
flanks of the Morvan as Terre Pfahte l Fig. 52). An outcrop of Lias 
Limestone forms a prominent escarpment to the south-east of Langres. 

The plateau has u varied agricultural pattern, as evidenced by the 
land-use statistics for the ddpartement of Haute-Marne, in which 
much of the upland lies. Thirty-seven per cent in 1958 was wooded, 
including most of the higher plateau where the rainfall is quite heavy 
(Langrcs has an annual meon of thirty-six inches, at an altitude of just 
over 1,500 feet). There are woodlands of beech, chestnut and oak, 
and some extensive coniferous plantations. Twenty-eight per cent 
was devoted to arable cultivation, almost exactly half of this under 
cereals (oats and wheal), the rest under fodder crops and potatoes. 
Some vines are grown, but not on any scale; the great Burgundy 
vineyards of the adjoining departement of Cote d'Or lie on the 
southern slopes of the plateau (see p. 382). About 22 per cent was 
under pasture, both the rather scrubby limestone grassland and the 
damp meadows on the Lias days of the Marne valley ; in 1958 [here 
were 166,000 cattle (about two-thirds dairy animals) and some 
38,000 sheep. In spite of the altitude and the appreciable rainfall, 
there is therefore quite a prosperous agricultural life. 

Most of the small towns and villages are situated in the valleys— 
Aubcrive on the upper Aube, Recey on the Ourcc (a tributary of 
the Seine) and Alisc Ste. Reinc on the Oze (a tributary of the Arman- 
qon). Langrcs itself is an attractive walled town, standing boldly 
on a north-projecting limestone spur between the Marne and a 
small parallel headstream to the west, and serves as a market- 
centre for a considerable district. 

The Langrcs plateau lies transversely athwart central France, so 
forming a distinct barrier to communications between Paris and 
the Mediterranean coast, but this is nevertheless crossed by several 
main railway lines. The most important line of the Region Sud, 
from Paris to Marseilles, follows the Ycnne and Arm ancon valleys 
through the southern scarp]ands. ft then climbs up the Oze 
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valley through the Lias clay lands to the summit at Blaisy-Bas (at 
a height of about 1,350 feel), and penetrates the watershed through a 
two-mile tunnel before beginning the steep descent of the Oolitic 
scarp to the railway junction of Dijon, thence down the Saone 
valley. A second main line, that of the Region Eat from Paris to 
Basel, follows in turn the valleys of the Seine to Troyes, then of the 
Aube beyond Bar-sur-Aube, and of the Marne from Chaumont to 
Langrcs: the watershed between Langres and Chalindrcy is again 
negotiated by a tunnel. A markedly steep descent eastward down 
the Lias limestone edge, utilising the Amance valley, takes the line 
to Vesoul and so through the Belfort gap to Basel. Several main 
roads, none with any really severe gradients, focus on Langrcs from 
the north via the Marne valley, hence down to Vesoul and Hesaneon, 
and on Dijon from Paris and the west. Even two canals cross the 
divide. The Burgundy {de Bourgogne) Canal links the Yonne with 
the Saone via Dijon, although it requires 189 locks, and the Marne- 
Saone Canal, with l]4 locks, passes to the east of Langrcs in a 
tunnel through a limestone spur. 

.Nivermis.- - Although almost separated from the rest or the Jurassic 
rim by the projecting ' peninsula' of the Morvan, an area of J urassic 
rocks with a distinct individuality is contained between (he Loire 
and the edge of the Morvan, This is given the pays 1 -name of Niver- 
nuis. after the regional centre of Nevcrs, and corresponds very 
closely to the departemeut of Nievrc. The Loire flows across the 
western pari, known as Le Val du Nivernail or as Bas-Nivernais, 
The central part is much higher, rising to 1,483 feet and is known 
as the Plateaux or Cotes du Niverrtais. The eastern part, crossed 
by the Yonne, is Bazoh. 

\i verna is is structurally a complicated area, since it forms part 
*1 the northern end of one of the Tertiary rift-val leys which charac¬ 
terise the eastern flanks of the Central Massif (see pp. 527), and it Is 
crossed by a number of roughly north-south faults. While Oolitic 
Limestone predominates, an ancient ‘wedge’ of granite appears in 
the neighbourhood of St. Saulge, while in the soulh a small down- 
faulted pocket has preserved Permian and Carboniferous rocks, 
including the Upper Coal Measures of the liny Decide coalfield’ 
Considerable overlying deposits of Pleistocene sands and gravels 
were deposited by the post-glacial Loire on leaving the Central 
Massif with its swollen volume and immense load. 

Nivcrnais is therefore a district with varied landscapes, soils and 
land-use patterns. This is reflected by the figures for the land-use 
categories; 504,000 acres of arable, 506,000acres of pasture and 
518,000 acres of woodland were returned in the ddpartement of 
Nievre in 1958, Agriculture is of a mixed character; cereals (wheat 
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predominant! and fodder-crops occupy approximately the same 
acreage, and much permanent grass on the Lias days and along the 
Loire valley supports 80,000 dairy-cattle and considerably more of 
the white Nivemais stock bred for beef and for draught-use. Vine¬ 
yards on the terraces or the Loire below Ncvcrs produce a light dry 
white wine which is mostly consumed locally, though a Mtirvre wine 
with a more than local reputation is PoutHy-FumJ, produced in the 
commune of Pouilly-sur-Loire twenlv-five miles downstream from 
Nevers, 

Some of the areas of gravel and sand carry a heath I and vegeta¬ 
tion of bracken and gorse, Considerable tracts are under oak-birch 
woodland, and parts of the heaths have been planted with conifers. 

Population is not dense, averaging about ninety per square mile 
over the region as a whole. There is no shortage of water and 
numerous villages occur along the tributary valleys or the Vonne 
and the Loire. Decize is a small mining town connected by a 
branch to the Loire Lateral Canal, by which coal is shipped' to 
Nevers. the chef Hat of the depanemcm, with a population of 
35,tS3 in 1954. It has several light engineering industries, including 
the manufacture of aircraft parts. An ancient iron industry used 
the ferruginous ores or Derry and local charcoal, and today pig and 
raw steel are imported from Lorraine for light metal manufactures. 
Another old-established industry, the manufacture of crockery and 
earthenware, is still quite prosperous. 


IV. THE MIDDLE LOIRE BASIN 

The river Loire, after leaving its down-faulted basin in the north 
of the Central Massif, crosses the Oolitic Limestone and then swings 
in a curve through the south-western corner or the Paris Basin. 
The symmetrical arrangement or the strata, seen so clearly in the 
eastern part of the Basin, is here Jacking, partly because the land is 
more low-lying (hence differential denudation has had less scope), 
partly because much is masked with uncunrormablc sheets of Ter¬ 
tiary sands, clays and gravels. 

This region may be described under the several sub-regions of 
the valleys of the Loire and its major tributaries; the Sologm, 
within ihe angle of the Loire; Champagne berrichonne. or Berry - 
the C otlines du Sancerrois ; and the districts of Brcme and Bohchaut. 


THE MillDLE LOIRE VALLEY 

From Nevers to the junction of the Maine near Angers, a distance 
of about 220 miles, the Loire flows in a broad trench usually varying 
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in width from three 10 six miles. which rises by well-defined terrace- 
steps to the rolling plateau country beyond. In places this trench 
narrows to a mile or so, and to the east of Tours above the southern 
bank rise steep cliffs. The river meanders over the floor of this Hood 
plain, and the vast loads of material brought down by the winter 
Rood-waters From the Central Massif arc spread out in over-changing 
banks of sand and gravel* between which the river braids its course in 
a tangle of feeble water-courses and. islets covered with osiers and 
willows. In summer ki seems y placid river, with expanses of white 
gravel and sand, and quiet backwaters. In winter the many branches 
merge to form one swirling stream, covering the islets and filling the 
channel between the protective dykes built along almost its whole 
length through Touraine and Anjou, set far back from the summer 
course oT the river. At times during these winter Roods the waters 
spread out to form shallow lakes. Thus at Orleans the road and rail 
bridges are each more than a thousand fee[ long to cope with the 
Rood-waters, At Tours the overall width of the river at Rood is 
about 1,250 feet, and the road bridge crossing from the town on 
the bluffs on the south side of the river is more than 1*400 feet in 
length. 

The proto-Loire cut a much broader valley than the present river 
would seem to justify. In Pleistocene times it deposited vast 
quantities of sediment brought down from the Central Massif* 
but since then it has eroded its bed in stages within the old flood¬ 
plain, so forming a series of broad terraces. The present Hood-plain 
is for the most pan floored with sands and gravels, but the terraces 
are covered with alluvium on which fertile soils have developed. 
Below Blots, where chalk outcrops overlook the % alley * down wash 
has produced a rich calcareous soil. Much drainage and reclamation 
eT the valley-fiats has been carried out. 

The several sections of the Loire valley have sufficient identity to 
have received a w hole series of /fcm-name$ + In the west of Nivemsis 
it is known as the Vai fee Noire or simply Lt VaL Then succeed 
downstream the Vai d* Orleans^ the Yol de Blais ¥ the Vai dc Touraine 
and the Vai <T Anjou. 

Centuries or effort have made (he terraces of [he Loire valley one 
of the most attractive farming areas of France. It affords a pleasant 
agricultural landscape of rich meadows on Ehe floor of the Hood- 
plain, market- and nursery-gardens on the lower terraces (especially 
near the towns) s larger fields of wheat on the broad upper terraces, 
and extensive orchards and vineyards. There are numerous local 
specialisations; thus Anjou is famous for its artichokes, 1 potatoes 
arc grown along the south side of [he Vai d"Orleans, asparagus in the 

3 An account of Ehe ^pecialittsd horticulture of Anjou is given by [_ Deguif 
4 L'Horticulture cn Anjou \ in dr G . {I933J, VoL \Ipi i, pp r GOI-S. 
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angle between the Cher and the Loire to the south of Blots, mush¬ 
rooms along the lower Indre valley, and haricot-beans in Touraine. 
In fact, the term ‘Garden of France' has been justly bestowed on 
this valley, particularly on the Val de Touryine. 1 

The Loire valley has extensive vineyards on Its slopes. 2 Touraine 
has long been famous Tor both white and red wines; the white wines 
of Vouvray, produced from grapes grown on the north bank between 
Blois and Tours, the red wines of Bourgueil also grown on the right 
bank but below Tours, and the Chinon vineyards on the north bunk 
of the Vienne just above its confluence with the Loire, are all well 
known. The Val d'Anjou, in the neighbourhood of Saumur, pro¬ 
duces a range of both sparkling and still wines. 

The Loire valley has several large towns, each the centre of a 
valley-yttyr. each with an eventful history, with a lively industrial and 
commercial life superimposed upon the glories of the past. Orleans 
the chef Hat of Loiret, had a population or 76,439 in 1954: situated 
on the northern banks of the Loire, it has long been a bridge-town 
helped by a string or islands. It is a gracious town, with broad 
streets and attractive squares. It has naturally developed as a 
market-town, lying as it does between Beaucc and Bern. and several 
industries have achieved considerable importance; these include 
food-processing (flour-milling, the making of biscuits and confec¬ 
tionery, and the manufacture of vinegar), and numerous fight 
engineering and metallurgical industries, mosllv associated with 
agricultural machinery and tools. Further downstream is Blois the 
chefiieu of l.oir-et-Chcr, with a population of 23,190 ds crowded 
houses rise steeply up the limestone slopes of the valley-side to the 
castle which has dominated the town for many centuries It too is a 
bridge-town ; five main roads converge from the north on the bridge 
although only a single road from the south. 


Tours is the largest tow n of the middle Loire valley. 11 has crown 
up on the south side of the valley within the long narrow triangle of 
levenand between the Loire and the converging Cher. The “town 
itself had a population of 33,613 in 1954: in recent years the built-up 
area has expanded over the interfluve and along the north bank of 

ItoifmS! ?J kial mention, with a population of 

about 11 .000, includes the contiguous communes of La Riche Si 

Cyr-sur-Lo're, St Pierre-des-Corps, St. Radegondc-en-Tourame and 
*1 ^P honL ' n The Loire is crossed by rail- and road-bridges 
the latter carrying N10, the main road from Paris to Bordeaux As 
centre of the ‘Garden of France', its importance JTSSy on 
agricultural produce; a famous agricultural fair (the ‘Grande 


j G, Letoirtirc, La Tour atnc (1947j. 

" P. Marres, 'Us Vignobks dc la Loire cl du Ccnirc' 
« Frwce (im pp, 59-75. ’ 
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Serna we de Tours') is held annually in May. Numerous industries 1 2 
have been established, mainly agricultural machinery, fertilisers and 
pharmaceutical chemicals, and some silk-works are a legacy of ihe 
past. Saumur, below the Vienne confluence, is important as a centre 
of the wine industry (Plate XXXI 3 1). 

These are the main towns* but a succession of small prosperous 
villages on either side of ihe river is situated on the terraces above 
flood danger. Some, such as Beuugency and Amboise* stand at 
minor Loire bridge-points. 

One of the main features of the middle Loire valley is the remark¬ 
able number of chateaux* hence the popular term of "chateau 
country’, This is partly due to historical and personal reasons, in 
that since the lime of Charles VII the Bourbons had been particu¬ 
larly attracted by Touraine, and to the geographical features of this 
pleasant river-valley, with numerous prominent sites within easy 
distance of Paris. Some oT the chateaux originated as mediaeval 
fortresses, but after the Renaissance they developed highly ornate, 
even flamboyant, architectural features. They succeed each other at 
intervals along the river-banks, each sited on some prominent bluff 
or spur- Amboise and the fortress-like Chauvnont to the cast of 
Tours, Chenoneeaux (built on a bridge across the Cher), Vuleneay in 
the open country south of the Cher* Chambord (the largest of ihe 
Loire chateaux) and Cheverny away from the river lo the east of 
Blois, and the Chateau de Blots. Another group is found below 
Tours, — ihe fortress of Luynes* Langeais, Vi I Ian dry (with its superb 
formal gardens), the great ruin of Chi non* and many more. 

THE SOLOGNE 

To the south of the angle of the middle Loire lies the Sotogne % a 
gently undulating plain 400 to 500 feel above sea-level and about 
1*700 square miles in area T draining vaguely westwards to the Loire 
by way of the Loiret, Cosson and Beuvron, and to the Cher (hence 
again the Loire) by the Sauldrc. The underlying rock is Chalk, but 
this is not visible except on sides of the valleys, for the region is 
covered with a thick mantle of Miocene clays and sands and in the 
south also with Clay-with-Flinis and gravels, the immense efines Jr 
dejections of the proto-Cher and -Loire, The heavy clays and gentle 
gradients have resulted in impeded drainage, so that this region has 
Song been characterised by marshes and a vast number of lakes. 
The Solognc once carried an ancient forest, gradually destroyed 

1 Y. Babonau*, ' L'lTiduStHaLLsaiLon tie Tours \ in A. tit G. li94£j B vol. Ivii* 
pp, 243-9, 

2 Adetaikd f-Eudy qfihe Sologncand ii% devdoprnent is given by p. Ciuitfaume, 
La Sobjfnc m cottrs ties sticks (1954), 
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during the Middle Ages, to be replaced by the Clangs and by the 
landes, fottginx, hruyerex, genius and bremaiiles. Asa result, in the 
early pari of the nineteenth century it formed one of the poorest 
parts of France; the few inhabitants were poverty-stricken, under¬ 
nourished and unhealthy, obtaining a bare existence by cultivating 
rye and buck-wheat and by keeping flocks of sheep. The density 
of population was probably less than twenty-five per square mile. 
Many reclamation projects have been started, though not all were 
successfully carried out. In 1359 at La Motte-Beuvroti, in the heart 
of the Solognc, *Le Camiti central i/e la Sologne' was organised to 
systematise and co-ordinate the various efforts at improvement, 
which had considerable success, Some of the reclaimed land is now 
under cultivation, and cereals are grown, not much wheat but rye 
and mailing-barley for the breweries of Orleans, and asparagus, 
potatoes and haricot-beans are cultivated on the sandy soils in the 
north. The reclaimed clay-lards afford grazing both for dairy- and 
beef-cattle. The breeding of ‘ basse-cottr\ notably rabbits, geese and 
lurkeys, has developed ; the last are sent to Paris and even to England 
for the Christmas markets. 


The most valuable improvemenls in the Sologne, particularly of 
the sands which in places overlie the clays, havi? been by afforesta¬ 
tion. Considerable progress bad been made bv 1914, in spite of a 
disastrously eold winter in IS79-S0 which destroyed vast numbers 
or trees, notably the not too hardy maritime pine. Much of the 
woodland was of necessity felled during the 1914-IK war, so [hat 
despite renewed activity in ihe inter-war period, bv 1939 the area 
planted was still less than in 1914. Since 1920 planting has been 
mainly of Austrian pine and Douglas fir, with some deciduous trees 
such as birch and oak. More felling was necessary in the 1939 45 
period but more planting has since laken place. In all about half 
a million acres arc under limber, but areas of heath still survive on 
some of the sands. 

Population is scanty, concentrated in a number of small towns 
along the iiver-valleys—Romorantin, Salbris and Argent in the 
Sauldre valley; Bracietix, Ncung-sur-Beuvron and La Motte- 
Beuvron «n the Beuvron valley ; and Mon trichard, Selles and St 
Aigrati in the Cher valley. They are mostly market-towns and 
possess industries connected with the exploitation of the forests 
saw-mills prepare pit-props and sawn-timber, and an important 
cooperage activity serves the wine trade. Selles and St. Aignan 
each has a small pottery, while Romorantin possesses several smalt 
textile factories, the legacy of an activity based on the Hocks of 
sheep that once grazed in the Sologne, and it also produces lingerie 
toot-wear and ironmongery. L 1 

To the north of the Loire lies the For£t d Orleans with an area of 
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about two hundred square miles, h has developed on the same 
Miocene deposits as the Sologne* and is similar in many respects, 
although with only a few lakes. 


THE SOUTH-WESTERN PAYS 

Champagne Bemchonnc*—The low undulating plateau of Berry 
slopes gcnily northward towards (he Sologne from the edge of the 
Central Massif, It consists mainly of Oolitic Limestone in die 
south and Coral lian Limestone in the north, with a narrow inlcr- 
\ ening strip of day, and the plateau, 750 feet in altitude in the south, 
falls to 300 feet in the north. It is crossed by a number of rivers—the 
Cher and its tributaries in the east, the Indre and its head-streams 
in the centre, and the Crease in the west. The whole region is 
sometimes divided into two—.hr champcigne d'hsmidun to the west of 
the Cher in the departement of indre, and h champagne de Eourges 
to the east in the departemem of Cher, after the two main towns. 

Much of the plateau carries a reddish-brown loamy soil, the pro¬ 
duct of limestone disintegration, and although somewhat dry this 
yields well when heavily fertilised. The departement of Cher had 
actually 47 per cent of its area under arable in I95ii compared with 
only 21 per cent under pasture and 20 per cent under woodland : 
the figures for Indre were 57, 15 and 14 respectively. Rather more 
than half of this arable grew cereals (wheat, oats, barley for malting, 
and even some maize), the rest fodder-crops. There were also in the 
two departementi about 362,000 cattle, 2IK + OQO sheep (the long- 
legged m&utort bertichon), 67,000 goats and I55 T 00G pigs, evidence 
of a mixed agriculture ; some famous goat-milk cheeses from Berry 
can be bought in the Paris markets. Vineyards arc common on 
the limestone slopes, but these rarely produce wine other than m 
ordinaire ; Rcuiliy is one of the few quality wines. 

Some quite extensive woodlands consist mostly of oak with an 
admixture of beech, hornbeam and birch; the Forets de Chateau- 
roux, de Meillant and de Bommiers are notable tracts. These woods 
once supplied charcoal to small local iron-works, but they now pro¬ 
vide limber for the furniture industries of Chateauroux and St. 
Amand. 

The agricultural population of these open limestone plains is not 
dense ; Cher averages 101 people per square mile, Indre about 93. 
Population is distributed in large villages along the river valleys. 
The regional capital is Bo urges, with a population in 1954 of about 
54,000. Situated at the convergence of two Cher tributaries (the 
Auron and the Yevre), it has long been a major route-centre; nine 
main roads and a number of railways converge on it, but the Berry 
Canal which passes through its western outskirts is now disused. 
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Bourges is one of the old-established. If minor, centres of metal¬ 
lurgical industry, and its present activities include foundries, ord¬ 
nance works, an aircraft factory, textile factories and several concerns 
making agricultural implements and hardware. Other industries 
include tanning and leather-working based on hides From local 
herds at Levroux and is&oudun, milling, brewing at Chateauroux 
and Issoudun, and the manufacture of linoleum. Such towns as 
Vierzon, Mehun and FoEcy have brick, tile and porcelain industries; 
a modern development is the manufacture of electrical insulators, 
using Jurassic fire-days. Chateauroux has textile industries, now 
making cloth Tor uniform$ l and in the neighbourhood of Argenton 
the manufacture and embroidery of lingerie is still carried on, largely 
as a domestic industry. In all, about I0 f 000 people in Berry are 
engaged in these various occupations, 

SanccrroLs, -The Collincs du Sanccrrois, of Portland Limestone, 
rise to 1 ,424 feel in the Massif d* Hen richcmont* and drain north by- 
rivers flowing to the Sauldre. which have cut deeply into the under¬ 
lying rocks. Where surface deposits of Clay-wsth-F!inis and residual 
Eocene clays occur (the so-called terres frmdes) w there are extensive 
woodlands of oak and birch, and the higher parts arc covered with a 
scrub of brushwood and brambles. The most favoured areas for 
agriculture and settlement occur in the valleys, where the Chalk has 
been exposed and ihe slopes are covered with a veneer of ierres 
ckaudej, a warm limy downwash-soil. Here grow pleasant orchards 
of pear + plum and cherry P and a profitable specialisation on the 
higher slopes Is provided by the cultivation of walnuts, producing 
about 700 ions of nuts per annum, Sancerrois has been a vine- 
growing region since Roman limes, producing some light white 
wines, although it was badly hit by phylloxera; Chateau de Sancerre 
has a more than local reputation. Sancerre itself stands well to the 
west of the Loire on a limestone knoll overlooking the marshy valley 
of the Vauvisc, 

Brcnnc land Rni*diaut.— These districts lie to the south and west of 
Berry, between it and the Limousin crystalline plateau. They rise 
to about 50G-S50 feet, and are mostly covered with Middle and Lower 
Jurassic sandstones and clays. Some masses of reddish sandstone 
form low conical hills, known locally as batons and covered with 
pines and broonrhscrub, but the greater pari is a gently undulating 
erosion surface heavily plastered with impermeable days. Brenne T 
like the Sologoe, has numerous small lakes, marshes and peat-bogs 
(in fact it is sometimes referred to as ' Bnnne mardcageuse'), of which 
only a little has been drained. About 350 of these reedy sheets of 
water survive, totalling 10,600 acres, of which the largest, 'la Ider 
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Rouge', covers nearly 450 acres. Boischaul is higher, better drained 
and more wooded, though with considerable areas or rather bleak 
moorland (known as brtmdes) and scrubby heath (mrennes). Some 
mixed farming is practised on the better-drained day soils, but 
population is inevitably scanty. 


V. THF WESTERN PARIS BASIN 

The difficulty of demarcating a boundary between the Paris Basin 
and Armorica has already been stressed (see p. 7). Much of the 
western part of the Paris Basin forms part of the old province of 
Normandy, which today broadly comprises Seine-Maritime on the 
east bank of the lower Seine, and Eure, Calvados, Qrne and Manche 
to the west (Fig. I). These depariemenfs form in fact a transition 
/.one between the central Paris Basin and Armorica, Only Bare, 
Orne and Calvados are under consideration here, since Seine- 
Maritime has been described as the Pays de Caux, and Manche is 
included in Armorica. 

The coast between the Seine estuary and the Bale des Veys {the 
joint estuary of the Vire and the Taute) represents a section across 
(he northern margins of the Cretaceous and Jurassic rocks in France. 
From Honfkur to Trouville at the mouth of She river Touqucs, the 
Chalk and Upper Jurassic limestones reach the sea ; the cliffs are 
generally steep, though wooded in places, and are fronted by an 
offshore wave-cut platform* the Rochers des Creuniers. From 
FrouviUe to the mouth of the Dives the cliffs arc still prominent, 
consisting of Cretaceous days rising inland to over 300 feet. Then 
follows a break where the Dives has worn a broad valley, forming art 
estuary encumbered with sand-banks and a broad sandy beach 
bucked by dunes, which continues to the marshy estuary of the Orne 
near Ouistreham. From here to the Pointe de Maisy, the eastern 
* corner' of the Baie des Veys, the Oolitic Limestone of the Campagne 
de Caen reaches the sea, forming a low rocky coast with clifTed 
sections culminating in the 130-foot Cap Manvieux to the west of 
Arromanches, alternating with valleys opening on lo the shore. 
Offshore lies a wave-cut platform, known as the Plateau du Calvados 
in the east and as the Rochcrs de Grand-camp in the west, with 
numerous boulders, rocky islets and shingle-banks m places appear¬ 
ing above high-tide level. 

No section of coast lias ever been studied in such detail, nor has 
one seen such vital military events, as this pan of Normandy, fr was 
here that the liberation of Europe began, w hen the operation "Over- 
lord" was launched on June 6th, 3944. Indeed, a little plaque on a 
wall at Ranville, to the cast of the lower Orne, records it to be *le 
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premier village tie Frame Iibere\ Devolution was inevitably immense 
from these military operations; such villages as Vjllcrs-Bocage were 
shattered and Caen itself was terribly damaged. Today the rebuild¬ 
ing is nearly complete* but the * Mulberry harbour' off’ Arromanches 
still survives, and a plaque on a monument near its seaward end 
records the name of k Pori Winston' bestowed on it, 

THU RELIEF REGIONS 

The Chalk Plateaus, — The chalk outcrop extends across the valley 
of the lower Seine to form an area of open and gently undulating 
plateau-land at an altitude of 450 to 600 feet. It is, however* dis¬ 
sected by the steep-sided valleys of various Seine tributaries, form mg 
a number of broadly similar pays — Lkuvin, Neubourg, Evreux* 
Ouche, Thimerais and other smaller ones (Fig. 52}. The surface of 
the plateaus is patchily covered with residual tracts of Lower Eocene 
sands and clays, and llmon in some parts lies over both the Chalk and 
these newer deposits. The valley-floors are broad and inclined to be 
marshy, a I though for the most part they have been reclaimed to form 
excellent pasture. Between Evreux and Louvkrs the Campagnc du 
Neubourg is covered with the well-maintained beech-woods of the 
Foret dc Bord, 

Pcrche- The land rises westward to Perche. where a short west-east 
anticline has produced the swelling ridge of the CoLlines dti Perdie, 
attaining a height of 1,014 feet in the north in the Monts d’Amain. 
The surface of this anticline has been planed ofF t exposing the under¬ 
lying Jurassic rocks, notably the Oxford Clay, although the highest 
part of the ridge actually consists of Cretaceous sandstones. The 
Cot lines du Pcrche form a watershed rising above the otherwise 
uniform unbroken level. The Blaise, Avreand lion flow northwards 
across the chalk-lands to the Seine; the Rifle., Touques, Dives and 
Ome also drain northwards direct to the English Channel ; and the 
headslreams of the Sarlhe arid the Loir flow away south-west ulti¬ 
mately to the Loire. This watershed is very indeterminate and many 
streams rise wiihin a few hundred yards of each other and flow away 
in opposite directions. The various Secondary rocks—chalk, lime- 
stone, sandstone—are largely covered with residual clays. 

The Pays de la Sarthe.—To the south-west of Pcrche the varied 
Secondary rocks extend to the edge of the Palaeozoic massif. The 
river Sarlhe flows in □ south-westerly direction to its confluence with 
lhe Mayenne near Angers, hence the general name Pays de la Sarfhe. 
Here once again is apparent the absence of a distinctive boundary 
between she Paris Basin and Armorica. The Imtitot Notional de fa 
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Statist iqw in its official map of the geographical regions of France 
distinguishes a single area, the Pays de to Ataye/me et de to Sarthe, 
for although the Raj's do la Mayeane is of Palaeozoic rocks and the 
Pays de la Sarlhe or Secondary rocks, the considerable overlying 
areas of residual clay result in a remarkably similar landscape and 
land-use, a bocagc country (see p, 460} of small fields of psisture, 
wooded hedges and copses, aad orchards. The same transitional 
character is indicated by the regional name of Maine, one of the old 
provinces (Fig. I); Haut-Maine is the basin orLe Mans in the Sarthe 
valley, Bos-Mainc the basin of Laval in the Mayenne valley within 
the slate-country of eastern Armorica (see p. 470). 

The regional unity of the Pays dc la Sarthe then is due to the fact 
that it occupies the basin of the Sarthe and its main headstream the 
Huisne, though three distinct types of landscape can be distinguished. 
The 'pays argdeux' is the hacage country referred to above. Areas 
of Limestone, the 'pays calcaire', form the higher interfluves between 
the valleys and resemble the campugnes further to the north described 
below. Thirdly, a considerable cover of Cretaceous sands extends 
between the Sarlhe and the Loir, forming the "region des sables du 
Mans ' or ‘to pays manccau 1 : names such as Suble-sur-Sarlhe are 
indicative of its character. Much consists of heathland, though 
tracts of conifers have been plamed* mostly maritime pines, ex¬ 
ploited for resin since die beginning of the nineteenth century Near 
Le Mans these light soils, when heavily fertilised, are used for 
market-gardening. Occasionally the sands are more compact and 
form a reddish stone know n locally as * to roussards which has been 
used for churches and other buildings in Le Mans. Among these 
Cretaceous sands a small isolated patch of Jurassic clays appears 
around the town of Lcommov to the south-east of Le Mans. This 
covers the floor of a former dome from which the overlying Creta¬ 
ceous rocks have been denuded. Its damp rich soils form such a 
contrast to the dry hungry sands of the surrounding country that It 
is actually known as the Oasis du Befinois ; 1 des ruisseau.x jaseurs 
content en minces /tiers ou se brlsent en cascatdks \* 

The Pays iTAuge- -A narrow strip of Oxford Clay between the 
Chalk and the Jurassic limeslones has been eroded by the river 
Dives flowing north to the Bale de la Seine, so forming the broad 
valley, with gently sloping sides, of the Pays d + Augc. The river 
wanders across this plain, which is thickly covered wnth recent 
alluvium. 

The Campagnes Bas-Normundcs — To the west or the Oxford Clay 

] J, BicnLii c, - Le Befinois 1 , in Noraix (1954), voL ii U pp. 219-30, 

■ H. Hruky, Geographft tks Paw de to Lnirt (19¥7} ¥ p» 146. 
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of the Pays d'Auge is a long north-south outcrop of Oolitic Lime¬ 
stone. It forms in the north the low plateau of Caen (the Campagne 
de Caen\ which reaches the coast to the west of the mouth of the 
Dives at Ouistreham. This gives rise to the rocky coastline already 
described, which contrasts with the earthy cliffs of Cretaceous clays 
to the east of the Dives, The limestone extends southward, inter¬ 
rupted in the neighbourhood of Falaise by an easterly projection of 
Cambrian slates: the limestone here forms a quite prominent 
escarpment. Further south the Oolite follows the eastern edge of 
the Palaeozoic rocks* rising as the Campngne if A rgenttfn to the 
north of the town of that name, and forming a watershed between 
the north-flowing Orne and Dives and the south-flowing head- 
streams of the Sarthe. Further south (he limestone plateau is 
known after the chief town of the upper Surthe basin as the Campagttc 
d'Atenptm. The Oolite exposure trends away southward along the 
edge of the Palaeozoic rocks, becoming more attenuated until it 
disappears in the Sarthc valley near Salde-sur-Sarlhe. 

The term CQmpagne which has been applied to these limestone 
plateaus is akin to the word champagne t indicating an open gently 
undulating surface mainly given over to large fields and arable 
cultivation- 

rite Plaine du Bessirt. —The river Aure and its long headsiream the 
Dromme rise in the limestone country of the Campagne de Caen* and 
flow northwards in well-defined valleys to within two miles of the 
coast near Port-cn-Bessin. The Aure then makes a remarkable 
right-angled bend and flows westwards for nearly twenty miles 
parallel to the coast, though separated from it by a limestone spur. 
This lowland, where the Lower Jurassic clays outcrop, is known as 
the Plaine du Bcssin. Further west these clays arc covered by the 
sediments deposited by the rivers Vi re and Tautc, which enter the 
south-eastern and south-western angles respectively of the Bale 
dcs Veys, Both the sediments and the clays have been largely 
drained and reclaimed by a close network of channels. 

LAND-USE 

It is clear from this description of the physical features of central 
Normandy that a great variation appears in the agriculture practised 
on the damp valleys and el ay lands, the Hmtm -covered Chalk, and 
the limestone plateaus both with and without an appreciable clay 
cover. Climatically this part of Normandy has distinct maritime 
tendencies. Ste. Honorine-du-Fay (to the south-east of Caen) 
experiences a range of only 24 F. between the mean January (39° F.) 
and July (63 F.) temperatures* while on the coast this range is still 
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Jess marked and ihc January temperature es about 44 F. Rain fall 
averages 28 to 30 inches, two or three inches less than that received 
by the more exposed Breton peninsula to the west, and it is evenly 
distributed throughout the year. 

Centra! Normandy forms an agricultural transition area between 
Armorica and the Parts Basin proper. The lin ton-covered Chalk 
and ihe clay-covered limestone grow cereals and roots* as in the 
eastern Paris Basin* but with an emphasis on oats as the main cereal 
and on potatoes as the chief root-crop. The clays and the reclaimed 
marshlands of the river valleys provide excellent pasture tor dairy 
cattle, and in places they are intensively cultivated under market- 
gardens, growing early vegetables. Large orchards of cider-apples 
are found, especially in the Pays d'Augc; cider is she vm da pays of 
Normandy, although less so, it is said, than in the past, for both 
beer and wine are gaining ground at its expense, A potent liqueur, 
Calvados, is distilled locally from apple-juicc, 

The two dfparlemettrs of Calvados and Eure are included in the 
region under discussion* and the following figures arc revealing : 


Land- Use . 1058 
(Percentages nf Tumi Area) 
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Of which 
Cereals 
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Pasture 

Wooiffand 

Eure. 

43 

59 

25 

18 

Calvados , 

21 

55 

58 

7 


Saurte: Minister? tie rAgriculture, quoted by Ammire uaiistique tie la 
France, 1959. 


The significant facts are that Eure, the more easterly depanemetu. 
has twice as much arable as Calvados but less than half the pro¬ 
portion of pasture. This progressive transition westward towards 
the pastoral economy or Brittany is further demonstrated by the 
fact that the next departement to the w ! est, Manche, had M per cent 
of hs area under permanent pasture and only 15 per cent under 
arable. 

Mixed farming is therefore characteristic of central Normandy* 
but with an emphasis on arable in Eure and on livestock in Calvados* 
though in the latter the limestone Campagne de Caen forms an. 
exception* for it is almost wholly under the plough. In 1958 there 
were 383*000 cattle in Calvados and 272,000 in Eure„ notably the 
famous race normande, producing milk lor the Paris market and 
for cheesc-muking. This is the area of origin of the three well-known 
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Normandy cheeses— Cammnber^ Livarot and Pont-l'Ev£qui\ each 
called after the original village of production. Camembert was 
first made in the village of that name in 1761 by Madame Marie 
Hard* to whose memory a monument fittingly stands in the main 
square. Various fresh cream-cheeses are also processed here— 
Gournay. Petit-Suis$e T Bonde. Nettfchdiel and others. Poultry and 
pig-rearing (160,000 pigs in the two d£partemeni\\ arc obvious con¬ 
comitants of the dairying industry, and horses are still bred in 
considerable numbers in this area’ Perebe is the home of the 
famous Percheron. 


POPULATION AND SETTLEMENT 

Population is dispersed widely in small villages along the river 
valleys in the chalk-lands to the cast* and near the coast where breaks 
occur in the cliffs. The only place of any size in the eastern chalk- 
lands is lEvreux in the valley of the lion, a pleasant town or 24 + 00G 
people in 1954, a market-centre and the chef-lieu of Eure. A few 
small ports, notably Port-en-Bessin, Grand-Camp anti Isigny* carry 
on inshore fishing and the collection of lobsters and shell-fish. The 
numerous seaside resorts include the fashionable Deauville; the 
suffixes -sur-Mcr T les-Bains and -plage are freely bestowed along (his 
coast, Bayeux stands some distance from the sea on the river Aure, 
serving as the market-town for the Pays dc liessin, with some old- 
established industries such as pottery and lace-making. Lisieux in 
the valley or the Touqucs has been a little market-town for centuries, 
but the canonisation of Ste The rose in 1923 made it a famous place 
of pilgrimage. 

Further west several towns lie along a natural route-way running 
from the Loire valley to the coast of Normandy east of the Cotentin 
peninsula, utilising the Sarthe valley in the south and the Orne valley 
in the north. The most important town in the south is Le Mans, the 
regional centre of the middle Sarthe basin, once capital of the duchy 
of Maine, now chef-lieu of the d^pariemeul of Sarthe, The old town 
stands upstream of the confluence of the Sarthe and the Huisne, 
dominated by the cathedral on a prominent hill* she new town has 
expanded southward along the right bank of the main stream. Le 
Mans is now a regional centre of some importance for the Sarthe 
basin and for much of western Normandy; its population in 1954 
was 104*200, It has a variety of industries, including the manufac¬ 
ture of automobiles and aircraft* agricultural machinery and light 
metallurgical articles, A large chemical factory produces pharma- 
ccutieal drugs and fertiliser and there arc also a tobacco factory* 
clothing factories and an old-established works which makes stained 
glass. Le Mans is a major routc^ntrc* for here cross the north- 
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south t'aen-Angers and easi-west Paris-Rennes routes, and the town 
is famous For its motor-racing circuit. Further north arc the towns 
of Alengon (with about 19,000 inhabitants), which is a market-centre 
and also has nearby granite and kaolin quarries, and Argentan in 
the upper Orne valley. 

The chief town or Calvados is Caen (with 67,351 people in 1954), a 
place of lengthy historical antecedents; it was indeed the residence 
of William the Conqueror. The town was grievously damaged 
during the initial heavy lighting following the Allied landings in 
the summer of 1944. It has been triumphantly rebuilt in modem 
style ; symbolically, its new university buildings were opened in the 
summer of 1957. It is linked to the sea at Ouislreham by the lateral 
Canal Maritime, nine miles in length. Caen combines the functions 
of a prosperous market-centre for the varied agriculture of the 
campogne with modem large-scale industry, notably the production 
of steel. 

The Normandv [run and Steel Industry.—The iron-ore fields of 
north-western France (Fig. 72) occur for the most part near the 
western margins of the American massif. Much of the ore is 
smelted near Caen, so it is convenient to describe the ore-fields here. 
The ferruginous rocks, mainly Ordovician oolites, are preserved for 
the most pari in synctines within the Pre-Cambrian sandstones and 
quartzites. Where the iron-bearing beds were exposed on the surface 
by denudation, the carbonates were oxidised into hematites; most of 
these have been worked out as a result of their accessibility, tolerable 
richness (over 60 per cent metal in places) and non-phosphoric 
quality. Elsewhere the ore is a granular calcareous minctle, with 
some 30 to 40 percent iron, though less phosphoric than the Lorraine 
ores. 

Four individual synclincs containing these ferruginous rocks can 
be traced; their trends stand out even on the small-scale map (Fig. 
72}. To the south or Caen is the May syndine, where mines are 
worked at May ilseir, St. Audi*, Maltot and Bully. Then following 
in order from north to south are the Orville syndine, with Soumont 
as the chief mining centre, the Falaisc syndine containing the 
mines of Jurqucs, Ondefontainc, St. Kemy and Mont Pinson, and 
then a series of interrupted deposits along the syndine ot Mortain- 
Bugnolcs, worked at Mortain, Halouzc, La Ferriere-aux-Etangs and 
elsewhere. 

The ironstones were worked 3S early as pre-Roman tunes, and on 
a small scale almost continuously until the mid-nineteenth century, 
by which time the readily accessible ores had been exhausted. In 
1875 geological research revealed the presence of further deposits 
near May, later at Haloure and La fcrricre-aux-Etangs. with the 
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result that several milting concessions were granted before the end 
of the century. Little development took place in ibis predominantly 
rural and agricultural area, where both capital and labour were 
unwilling, until foreign interests, notably German, were attracted by 
the proximity of the deposits to the coast. By J 914 twenty conces¬ 
sions had been granted, of which eleven were controlled by German 
groups. 

By 1913 production had reached an annual output of 8C10,000 tons, 
the whole of which was sent out of the district. In that year 490,000 
tons were exported by sea from Granville, St, Malo and Caen, of 
which Rotterdam took 262.000 Eons ( then sent up the Rhine by barge 
to Duisburg and the Ruhr), Etndcn received 66,500 tons (which also 
went to the Ruhr via the Dortmund-Ems Canal)* and the rest, mostly 
hematite, went to Great Britain—to South Wales, Middlesbrough 
and Workington. 

The outbreak of war in 1914 had a notable effect on (he French 
iron industry, when the north-eastern industrial area, including the 
Rriey and Longwy minene regions, were enemy occupied. France 
had to turn to other supplies of ore, and Normandy became of 
considerable importance. Output of ore reached a million tons in 
1917* and although in the period of post-war reconstruction the 
recovery of Lorraine Arncxte dwarfed the Normandy ore-fields* 
production has continued steadily. Between 1929 and 1937 the 
yield varied from L3 to 1-9 million tons, of which about a third was 
used locally t rather less than a third went elsewhere tn France* and 
the rest was exported by sea from Caen p mostly to Britain. 

During the occupation of (940-4 the ore-fields were at first pro¬ 
secuted vigorously, but of course production ceased following the 
invasion of Normandy and the ore-handling installations were 
seriously damaged. Production was at first small after the liberation, 
but this rapidly increased until by 1952 seven mines were yielding 
2-5 million ions, a figure which after a slight drop in 1953 has been 
maintained <2 41 million tons in 1958)* About half this ore is 
exported; in 1953* of an export total of 12 million tons. Great 
Britain took 473*000 tons, the Bel go-Luxembourg Union 379 T G£X1 
tons, and Germany 294*000 tons. 

Before the war of 1914-IS all the ore produced in the Normandy 
fields was sent to other consuming areas. In 1910 the industrialist 
Thysscn established the German-con trolled Soviet# dcs Hauls Four - 
neaux de Caw to erect coke-ovens, by-product plant and six blast¬ 
furnaces at Mondevillc, to the north-east of Caen. The outbreak 
of the 1914-18 war intervened, but with the desperate need for 
munitions it was decided to go ahead, and the company, taken over 
by the French Government at the outbreak of war, was ^incorpo¬ 
rated by the Schneider company of Le Creusot as the Saciiti Mtftaf- 
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lurgique de Normandie, In 1916 the coke-ovens and a first blasts 
furnace were put into operation. In 1920 about 54,000 tons of 
pig-iron were produced for export. Between the wars the S.M.N. 
extended the works into an integrated steel-making plant, and by 
1940 there were six batteries of forty-two coke-ovens, two blast¬ 
furnaces, with Bessemer and open-hearth steel-furnaces, and a large 
rolling-mill producing about a quarter of a million tons of steel. 
Half of this output was used locally at the shipbuilding yards at 
BlainvilLc on the banks of the Canal Maritime between Caen and 
the sea, and at other engineering works in the neighbourhood- 
During the invasion of the continent in 1944, the Mondeville works 
were very heavily damaged, but most of the rebuilding was com¬ 
pleted by 1951, and production now exceeds that of pre-war years. 


Chapter M 

THE SCARPLANDS AND VALES 
OF LORRAINE 

It is not easy lo define Lorraine as a geographical region, largely 
because it forms a transition zone between the outer scarps of the 
Paris Busin and the massif of the Vosges, The name lias for long 
had a political connotation; for centuries it was a dukedom on 
France's eastern frontiers, not formally incorporated into that 
country until as late as 1766, In IS7I the eastern part (now the 
French departement of Moselle) was absorbed with Aisace (Ham- 
and Bas-Rltin) into Germany, the annexed urea being known as the 
Reichsiand and to the French as Lorraine Annexes. This did nol 
include all Lorraine; the part left in French hands consisted of the 
departements of Meuse, M curt hc-et-Moselle and Vosges, The 
annexed territory was returned to France in 1918, but it was again 
occupied by Germany in 1940 and it was dear that the conqueror’s 
intention was to integrate the area within the Reich. Although in 
the period IS7I-19I8 the two provinces had been administered as 
a unit, in 1940 Aisace was added to Baden and Lorraine to the 
Saar-Pfalz (the Saar-Palatinate). The latter territory became alter 
1941 the Gau Westmark, Strong measures were put into effect to 
assilimate Aisace and Lorraine within the Reich, but the spirit of 
resistance burned strongly among those remaining in the provinces 
and among the many exiles; the cross of Lorraine symbolised the 
resistance of Free France. In 1944 the provinces of course returned 
to France. 

On an administrative basis, therefore, contemporary Lorraine 
comprises the four departements of Moselle, Meuse. Mcurthe-cl- 
Moselle and most of Vosges. Geographically, however, it is more 
convenient lo adopt the compromise suggested on pp, 8-10, which 
takes the watershed between the Aire and the Meuse as the western 
boundary', the narrow but prominent outcrop of the Afuschelkalk 

as the eastern. Lorraine, using this definition, consi sts of a n a rea of 

Tnussic and Jurassic rocks, with alternating outcrops of limestone 
and day. The more resistant limestones form a scries of cueslas 
(the Cotes), each with an eastward-facing scarp dissected bv deep 
valleys into spurs and outlying fragments, and a plateau-surface 
sinking gently to the west. Between them occur strata of clays and 
marls; where their dip is gentle the outcrop is extensive, forming 
broad undulating vales with abundant surface drainage and heavy 
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day soils. The valley of the Meuse ts entrenched in the CoralJian 
Limestone of the Cotes de Meuse, with its main scarp beyond the 
right bank of the river. It is succeeded eastward by the Oxford 
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Clay plain of the tVo&vre, and then the extensive Oolitic Limestone 
upland, the Plateau tie la Moselle, terminating in the dissected edge 
of the Cotes de Moselle overlooking the Moselle valley. To the 
east again is the 'Plateau Ujrruiite proptf', continued in the south 
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by the * Hatties plaints tie la Lorraine meridional?' ; the terms 
'plateau * and ’plaint’* are here rather misleading, since the surface 
of the latter is generally at a higher altitude than that of the former. 
Both are covered with Lias Clays in the west and with Kcuper Marls 
in the east as far as the Muschelkalk scarp. 

This distinctive Lorraine region is not limited to France. The 
northern margin is indicated by the edge of the Ardennes, demar¬ 
cated by the sudden outcrop of Lower Palaeozoic rocks. Between 
this clear geological demarcation and the French frontier are two 
areas of similar Triasstc and Jurassic rocks—the Bon Pays of Luxem¬ 
bourg and the Coro Lorraines or the Arlon district of south-eastern 
Belgium. These eight subdivisions, defined in Fig. 66, will be 
described in turn. 

t. THE MEUSE VALLEY AND THE COTES DE MEUSE 

The tipper Jurassic rocks, notably Corailian Limestone, with 
some Kimmcridge Clay and Portland Limestone further west, form 
a broad curving outcrop. This appears on the surface to the south¬ 
west of'M&icres, swings southward to where it attains a maxim urn 
width of thirty-five miles in the neighbourhood of Com mercy, and 
then trends south-westward along the flanks or the Central Massif 
to the neighbourhood of Chateau mux [Fig, 67), 

The River Meuse. —The Meuse rises in the Lias district of Bassigny, 
and receives a number of headstreams across the plain of Lorraine, 
both from the Triassic ridges of the Monts Faucillcs and from the 
clay-lands, in spite of some encroachments by the Moselle (see p. 260). 
It then cuts through the Oolitic Limestone in a steep-sided valley, 
to enter for a short distance the Oxford Clay vale near Ncufchatcau, 
But from just below this town it flows northwards for ninety-live 
miles, almost to Stenay, in a trench-like valley incised in the Corailian 
Limestone, parallel to but five to ten miles west oT the escarpment 
(Fig. 68). During this long section the Meuse receives no surface 
tributaries other than a few streamlets which emerge as springs on 
the sides of the limestone valley. Formerly the river received 
tributaries both from the Lower Cretaceous ridges and valleys to 
the west, now captured by active Seine headstreams such as the 
Aire (sec p. 219), and from the VVoevre to the cast, now captured 
by the Moselte. The Meuse was obviously one* much larger, as 
its deeply-cut valley, with a flood-plain nearly a mile wide, can 
testify. No longer is it an actively eroding but rather a depositing 
river: it wanders across its flood-plain, with braided sections, 
stagnant backwaters and abandoned loops. 

In its natural stale the Meuse would be of little use for navigation. 
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Flo. 67 .—Simplifies Ceowkiical Map of Part of Eastern France. 

The numbers in the key arc as follows; 13, Quaternary. Tertiary ; 12, Upper 
Cretaceous (including Chalk and Upper Greensand); 11, Lower Cretaceous 
(Gault Clay): 1(1, Upper Jurassic (including Portland Limestone. Kinuncridgc 
Clav, Coral!ian Limestone and Oxford Clay): 9 , Middle Jurassic (including 
Oolitic Limestone); 8. Lower Jurassic (including Lias clays and limestone); 
7 Upper and Middle Trias (Keuper and Muschetkalk); 6, Lower Trias (sand¬ 
stones): 5, Permian, Upper and Middle Carboniferous; 4. Lower Carbon¬ 
iferous, Devonian. Silurian, Ordovician. Cambrian: 3, Pre-Cambrian, 2, 

eruptive rocks ; 1, granitic and gneissic rocks. , . 

A few towns, inserted to help location, are indicated by initials, as follows; 
A, Arion; B. Bricy; Ba, Basel: Be. Belfort; Ch, Chaumont, to, Colmar; 
Cs, CMtortS-iur-Mame; K. Epinal; L, Luxembourg; Me. Miztfres; Mu, 
Mui bouse; Mt. Mcl; ; \b. S'ancy; Sb. Snrrebourg: Sg. Saitegoemines; 

Ht, Strasbourg : Th, ThionvUle: To.Toul; Tr, Trier; Ve. Verdun. 
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but it has been regularised and improved from I roussey, where it is 
linked to the Marne-Rhine Canal, to the Belgian frontier (Fig, 85). 
Part of the river has been incorporated into the northern section of 
the Est Canal; loops have been cut through to straighten the course 
and four tunnels have been constructed through meander-cores. Its 
natural regime is very variable ; heavy rains on the impermeable 
clays of the Lorraine plateau formerly caused rapid run-off and 
serious flooding downstream, both in winter and in late summer, 
while conversely after a long spell of drought in early summer the 
river would degenerate in places to shrunken trickles among the 
gravel-banks. The bed has been deepened by dredging, and fifty, 
nine Jocks were constructed in order to maintain an effective depth of 
seven feet. The river flows not on the Oolite but on a layer of its own 
alluvium, in places as much as thirty feet thick, deposited in its more 
active days. This has produced an impermeable bed, and there is 
little loss by infiltration. 

Despite difficulties, the French section of the Meuse and the Est 
Canal carried about 2-4 million tons of freight in 1958, including coal, 
pit-props, building-stone and bricks. It passes through such impor¬ 
tant towns as Verdun (where it is contained in a tunnel under the 
fortifications), Stcnay, Sedan, and Mezieres-CharlevjlJc (see p. 222). 
Moreover, there is a useful irunsrfrontier traffic; in 195IS about 
three-quarters of a million tons of freight moved in each direction. 


The COtes do Meuse.—To the east of the Meuse valley is the line of 
the Cotes de Meuse. While the floor of the valley near Verdun lies 
at 670 feet, on the ridge-line only a mile or two to the east heights of 
1,270 feet are attained; the highest point of the Cotes de Meuse is 
actually 1,352 feet. The summit level of this ridge is remarkably 
uniform, but several deep dry valleys eroded by former Meuse 
tributaries from the east dissect it into a number of steep-sided 
flat-topped hills, particularly in the south. The most clearly 
defined gap, utilised by the Marne-Rhine Canal, lies west of Toul 
(Fig. 71), 

Much or the ridge is thickly forested, mostly planted bv the 
Government department of Eaux el Forets , The concentrated 
devastation of the war of 1914-1B destroyed about 35,000 acres of 
forest m the neighbourhood of Verdun, most or which had been 
replanted by 1938. The Foret d'Amblonvilie to the south-east of 
Verdun continues unbroken southward as the Foret de ia Montague 
and the ForSt d'Aprcmont. 

Settlement. —Several towns situated along the Meuse valley have 
functioned as fortresses for much of their existence—Neufcha tea u 
Void. St. Mihiel and Verdun itself. The Corallian ridge, with its 
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outward scarp backed by the Meuse trough, formed a definite trans¬ 
verse obstacle, a major defensive line against any thrust into the 
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Paris Busin, The greatest of these fortresses—Verdun —stands at the 
crossing-point of ihe Meuse valley route through eastern France 
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(Mezicres, Sedan, Verdun. To til* Dijon) and the vital cast-west line 
from Met?, via Reims or Chalons-sur-Marne to Paris. Limestone 
bluffs project westward to north and south of the town, and the old 
citadel was built on a massive hillock, Verdun has been a fortress 
since before Roman times; it was greatly developed by Vauhan in 
the reign of Louis XIV, and was immeasurably strengthened between 
1 871 and 1914 , As a result. Marshal Plain's successful defence in 
1916 17 ('/ft ne passerant pas 1 } cost the lives of over half a million 
men. The fortified hills surrounding the town were the scene of 
constant assaults and repulses; the grim name of one hill le Mori 
Homme, bears testimony to this. 

Settlements to the east of the Meuse are confined to the deeper 
valleys which have been cut down through the Corallian into the 
underlying clay, where water is obtainable and where meadows and 
small patches of arable land occur. Examples of these dip-slope 
valley villages arc Sommcdieue, Dompiurrs-uux-Bois and Lam or- 
ville in the section of the Cotes between Si. Mibiel and Verdun. 
Economically the Cotes have little value, other than as a source of 
timber (notably pit-props), of building-stone which is quarried at 
Eu ville, Com mercy and elsewhere, and of agricultural lime and 
cement. The proximity of the Est Canal is useful for the export of 
these bulky corn mod ibes. 

IE. THE OXFORD-CLAY VaLF 

Between the underlying Oolites and the overlying Corallian Lime¬ 
stone occurs a considerable thickness of Oxford Clay, dipping gently 
westward. Its outcrop can be traced from near M£zieres T trending 
south-eastward io the Meuse at Stenay, then swinging southward to 
Neufchateau. It is of no great width, varying between twelve and 
fifteen miles, while to the south of Toul it forms only a narrow strip 
of two or three miles, where it is known as Sosdmsais (Fig. 71). 
Nevertheless, it makes a distinctive contribution to the Lorraine 
landscape* forming a gently undulating vale about 650 feet above 
sea-level 

The payj>naitic WoPvre is applied to this clay-vale, derived from 
the Latin word wabra, meaning a thicket. This element appears 
commonly in the local place-names, as in Fresnes-en-Wofcvre and 
St. Benoit-de-Woevre, Unfortunately, the generic ^Wo&vre 1 Is used 
outside the present accepted limits of the pays ; thus RupHen-Wotivre 
and Savonnieres-en-Woevre each lie in the valley of a short Meuse 
tributary, well to the west of the Corallian crest-line (Fig. 63), But 
the WoSvre in its present ppyj-sense is restricted to the Oxford-Clay 
vdc. 

The Oxford Clay consists of a heavy blue day well over 650 feet in 
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thickness, overlain by some calcareous marls known as terrain a 
chaiHes. Much of this superficial cover is derived from both the 
Oolitic and the Corallian Limestones, providing a soil which is 
inherently fertile, although heavy, rather cold and often waterlogged 
as a result of the impermeable sub-stratum. The vale is characterised 
by abundant surface drainage, a multiplicity of wandering streams 
and shallow lakes; the latter increase considerably in size during the 
winter (Fig. 6S). The largest is the Etang dc Lachaussee in the south, 
drained by the Yrcm, thence to the Grne. 

It is probable that the waters of the WoEvrc once drained westwards 
to the Meuse, as evidenced by the several high-level dry valleys 
through the Cotes de Meuse, The more active Moselle to the east, 
flowing in a much lower valley, has gradually captured the greater 
part of the Woevre drainage. The streams rise near the eastern edge 
of the Cotes dc Meuse at the junction of the Corallian and the clay* 
wander vaguely eastwards against the dip of the strata (and indeed 
against the general slope) until they converge to form a few larger 
rivers -Ache, Rupt dc Mad, Ome (the master-stream of the district), 
and Fentsch, which then cross the Oolitic plateau in several striking 
gorges (see p. 255). The northern part of this clay- vale drains by 
way of the Crusnes and the Olhuin to the Chiefs below Montmcdy, 
and so to the Meuse. 

Land-Use and Agriculture. —The Woevre has some importance for 
agriculture, particularly in the slightly higher areas thinking the 
Cotes de Meuse, where calcareous downwash has enriched the soil. 
Considerable artificial drainage has extended the area of arable land, 
notably for the cultivation of wheat, oats and potatoes, and per¬ 
manent grassland supports dairying activity. Vineyards arc found 
on the lower slopes of the Cotes dc Meuse and their eastern outliers, 
producing vitt ordinaire* and there arc orchards, particularly of stone- 
fruits such as plums and cherries. Rut much of the Woevre is too 
wet for farmland, and considerable tracts of woodland survive 
among the small lakes and marshes. The Etang dc Lachaussee Is 
surrounded by the extensive Rois des Haudronviltcs- 

Scft lenient.—On a population map much of the Woevre stands out 
with an average density of less than fifty people per square mile. 
Villages are small and somewhat scattered, usually on the higher 
eminences of the Corallian outliers, such us Loupmont on the lower 
slopes of a hillock named simply Le Mont. Other settlements 
occur along the foot of the Corallian scarp, including a long string 
of villages with the suffix * sous-ks-Cdtes\ especially along the steep 
continuous section between Verdun and St. Mi hid. Sometimes a 
village lies quite high up (he scarp in a south-facing hollow, such as 
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Moubinvillc, while at (he foot of the scarp near the spring-line is 
Moulainvilte-lu-Basse. An example of a hamlet named from its 
location is Le Mont Sec, fifteen miles east oTSt, Mihiel: (he village 
perches on (he north-eastern side of a prominent Little hillock, over¬ 
looking the depression containing the Etang de III Perehc. 

HI. THE PLATEAU AND COTES DF MOSELLE 

Rocks of Middle Jurassic age, mainly Oolitic limestones* clays 
and marts, appear on the surface near Hinson in northern France 
as a narrow' belt between (he chalk-lands of the Paris Basin and the 
Palaeozoic rocks of (he Ardennes. This outcrop trends in a direc¬ 
tion south of cast, and is crossed by (he alluvium-floored Meuse 
valley just above ihc Chiers confluence. To the east of Montm&Jy, 
however, the outcrop widens and swings away southward. Terming 
a triangular plateau, the base of which lies along the Belgian and 
Luxembourg frontiers for a distance of about twenty-five miles, 
while its apex is situated sixty mites to the south near Nancy. The 
northern pari is known as the Plateau de Briey. (hen comes the 
Plateau de Jamisy, and in she south she Plateau de Haye, A small 
portion of the upland, isolated by (he right angle of the Moselle to 
the east of Toul, is known as (he Foret de Kaye, and other outlying 
portions survive to the east of the Moselle between Nancy and 
Metz (Fig. 71). From where the valley of the Moselle ems across 
ihe Jurassic plateau, the outcrop trends soulh-wcsiward, lirst as a 
narrow belt, then widening to form the Plateau de Langres, the 
southern boundary of the Seine basin. 

This Oolitic plateau, with an undulating surface of fiat-topped 
ridges a thousand feet above sea-level s rises slowly eastward to a 
prominent escarpment (the Cotes de M&sede), overlooking in the 
north the Lias plateau of the southern Hon Pa>s of Luxembourg* 
and in the east first the Moselle valley as far south as the Meurthe 
confluence and then the day-plain of Lorraine. The escarpment in 
the north rises to a height of l T 3&B feet, falling within a distance of 
only three or four miles to the Moselle valley at about 500 feet. 
To the south of Toul the highest point on the main ridge rises to 
1,660 feel, although in point of fact the maximum elevation attained 
in the Cores is provided by an Oolitic outlier in the plain of Lorraine 
to the easi t the prominent Butte de Vaudcmom or de Sion (l t 7BS 
fcct)+ 

Both the plateau and ihe escarpment are deeply trenched by rivers. 
In the south a number of Meuse headstreams iMouzon, Anger, 
Frc/clle, Vair, Vraine), which rise in the Keuper or Lias plain of 
Lorraine, cut right across the Oolitic plateau. The Meuse itself 
iraverses the outcrop jusi above NeufchSteam and the Moselle not 
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only erases it between Pont-St. Vincent and Toul but also recrosses 
between Tool and Frouard + A remarkable river-capture is respon¬ 
sible for (his seeming anomaly (Fig, 71, and see p. 260). I be 
Plateau de Have is seamed with dr\ valleys which once drained 
north-westwards to (he Meuse from the clay-plains of X'aintais (see 
p, 275). The lowered water-table, the result of the much lower level 
of the Madon {a left-bank tributary which joins the Moselle at 
Pont-SL Vincent), has left these valleys dry, except where they have 
been cut right down into the Lias days. Here as a result springs 
have been formed, the waters of which mostly find their way north¬ 
eastwards to the Madon, 

Further north the plateau and escarpment are cut across by 
several left-bank Moselle tributaries, which rise in the clay lands of 
the Woevre, as already described, and flow eastwards. The Ache 
and the Rapt de Mad are both contained in steep-sided \ alleys which 
become increasingly prominent as the escarpment edge is approached, 
their floors lying at 50 to 250 feci below the plateau-surface, and 
further north still the Grne (Fig. 74) and the Fen tscli flow in deep 
almost gorge-like valleys, En the extreme north, near the frontier, 
the escarpment is incised by the north ward-flowing Atactic and its 
tributaries the Kay! and the Duddange (Fig* 80), The Chiers 
pursues an unusual course, for it rises in Luxembourg and flows 
westwards before cutting south-westwards through the Oolitic escarp¬ 
ment, then picking up its tributaries the Ofhain and the Crusnes* 
and finally joining the Meuse, 

Land-Use and Agriculture.- The soils vary considerably. Over the 
southern Plateau de Have a kind of reddish sandy-clay is found, 
known as terre-rougc, which tends to be dry and + hungry'. On 
the lower valley-sides calcareous down wash provides a much better 
soil, and the valley bottoms arc covered with alluvium. In the 
north the more extensive occurrence of marls and days allows the 
development of quite reasonable soils, used for arable farming. 
Some areas of coarse gravel and sand* often containing quite large 
sandstone fragments, are the remains of diluvial deposits of the 
former consequent rivers flowing north-westwards from the Vosges 
before the present scarp-and-vale drainage system evolved. 

Extensive forests occur, particularly in the south where a large 
part or the Plateau de Haye is wooded, and also the Foret de Haye 
lies in the angle of the Moselle- Meurthe confluence. Less continuous 
patches of woodland are found in the north, particularly on the 
gravels. 

Much of the Briey plateau is under arable, growing wheat and 
potatoes. Vineyards appear both along the south-east facing slopes 
of the Cotes de Moselle and on the sides of the valleys which cut 
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across the plateau, Hops and stone-fruits such as plums and 
cherries grow well in these calcareous soils. 

TJie Iron-Ore Deposits.—The major significance of the Middle 
Jurassic plateau results from the fact that between the overlying 
Oolites and the underlying Lias occurs a considerable thickness of 
iron-ore, known as mmette* the largest deposits in Europe. The 
ore consists of either a chamosite (a silicate of iron) or a sidertfe 
(a carbonate of iron}, of oolitic structure with minute spherical 
concretions within a calcareous matrix, except in the Nancy basin 
in the south where the matrix is markedly siliceous. The iron 
content varies considerably in the different beds from 24 to as much 
as 40 per cent, although the richer ores have been largely exhausted i 
the average content of ores now worked is of the order of 33 per cent. 
They contain from about 1-7 to 3-9 per cent of phosphorus, and 
so before the introduction of the Gilchrlsi-Thomas process neither 
wrought iron nor steel could be successfully made. The term 
'mmette' was therefore somewhat contemptuously applied to these 
ores in the early nineteenth century. 

The overall thickness of the ore-bearing strata varies from SO lo 130 
feet, within which as many as seven distinct beds may be distinguished. 
Near the lop oF the deposit is a bed of ore which has a relatively high 
iron content of 40 per com or more, but is sandy or gravelly and 
exceedingly friable. Below this is to be found the 4 calcareous red' 
bed (a ferruginous limestone), the best minette ore, with an iron 
content of 40 per cent; unfortunately these deposits are approach¬ 
ing exhaustion and indeed have been worked out in many areas. 
Beneath this again lies the 'calcareous yellow" bed, noi quite so rich, 
but actively worked in the Orne valley. The most widespread bed 
is the grey', which is usually calcareous in France. It has a lowish 
iron content varying from 24 to 32 per cent, but today it is the most 
extensively worked for it occurs in layers of up to twenty feet thick. 
Beneath this arc the 'brown bed\ the black bed’ which is markedly 
siliceous, and the underlying green bed" three to nine feet in thick¬ 
ness but highly pyritous; these are but little worked. 

The Jurassic and underlying strata dip gently south-westward; 
as a result, while the ore-beds appear at the surface on the scarp-faces 
and valley-sides in the north and cast, they occur at progressively 
greater depths to the west. Ore has in fact been proved as far west as 
Verdun at about 1,900 feet below the surface. The Sow iron content 
obviously makes deep mining uneconomic, and the area shown on 
Fig. 69 represents the limit of the worked areas and concessions at 
the present lime. Apart from the low iron content and phosphoric 
character of Lorraine ore t further geographical drawbacks are the 
difficult terrain with steedsided valleys and escarpments, the distance 
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from adequate supplies of coking coal, and its vulnerable European 
position near the meeting-pi ace of Four countries. 

On the other hand, the ore-field has some positive advantages, apart 
from its estimated reserves of 5,000 million tons in France and a 
further 300 millions in Luxembourg. 1 The dip of the strata is 
gentle, there is usually little structural disturbance so that the beds 
are continuous, and mining is highly mechanised and cheap. The 
deeply trenched valleys enable much ore to be won by horizontal 
galleries driven into the hill-sides and even in some districts by open 
quarries, although in places shaft-mining is used, A targe proportion 
of the ore is calcareous and therefore self-fluxing in the blast-furnaces, 
while the juxtaposition of various qualities enable the siliceous and 
calcareous ores to be mixed to form self-fluxing charges. Finally, 
the geographical position which has brought travail to Lorraine three 
times in seventy years has paradoxically meant that at the heart of the 
industrial complex of western Europe it has shared in its develop¬ 
ment, The contribution of Lorraine to the French iron and steel 
industry is shown by the following table: 
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Source: Successive volumes of Annopire Matutitjite tie In F'/sncv (Paris.) and 
Memento tie Siatitriques k published by the E.C.S.C. (Luxembourg). 


The Ore Basins.^ The minene field is divided by Faults and inter¬ 
vening barren ground into four individual districts: those of Nancy, 
Bricy. Longwy and Moselle. Administratively the whole field comes 
under two regions of the Chntnbrc Syndicate tie la SifMwrgie (Fig. 72), 
namelv Eat /, which comprises the Longwy, the greater part of the 
Bricy. and the Nancy basins in the dipartemetit of Mcurthc-ei- 
Moselle, and Est U, which includes the Moselle field in the diparte- 

i The estimates produced by the Economic Commission for Europe in 194V 
gave the iron eotuenl of the total French reserves (of which about 10 per cent lie 
outside Lorraine) as 2.277 million tons, and of the Luxembourg mineiit Held as 
63 million tons. 
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went of Moselle. Output is dominated by Briey and MoselJe r as the 
following table shows: 

Output oj iroti- Oni 
i MiUion Torn) 
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Longwy 
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Moselle 

21.-37 

15 63 

1623 
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23 32 
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Source; For 1929 nod 1937, Satiitiqae dt rinthant* mimrale; for 1952 and 
f955, Mimento ttcStati.itiqut, published by I he 6.C.S.C., Luxembourg; for jV5b, 
Imrittti Xatiomt de Jti Siortutqve (Puis), by correspondence, 

The detached Nancy basm in the south, the first to be worked, 
produces rather low-grade siliceous ores, which moreover are sandy 
and friable and so are mostly smelted locally, using as fluxes cal¬ 
careous ores brought from further north, Nevertheless, the ore is 
cheaply mined by adits driven into the steep eastern slope of the 
Foret de Haye and along the edge of the outlier of the Bois de Kaulx 
(Fig. 69); about a million tons have been produced annually in 
recent years. Some ore is shipped by barge from Maxevilic. the 
port of Nancy, by way or the Marne-Rhine and Sarrc Colliery canals 
to the Saar. 

The main mining areas in the Briey basin occur in the upper parts 
of the Ornc valley between Jceuf and Con flans, in the upper parts of 
the Woigot valley to the north-west of Briey near Tucqucanieux, and 
further west in the upper Othain valley between Land res and Dom- 
remy. Most of the mining here is by shafts as much as 300 feet in 
depth. Its isolated situation, together paradoxically with the trans¬ 
portable quality ol the ores and their calcareous nature which makes 
them valuable for mixing, has resulted in an absence of iron- and 
steel-works in this plateau area, and much ore is sent away by rail. 

The plateau of Briey ends abruptly in the north more or less along 
the international frontier, and is bounded on the north-west by the 
Chiers valley. The headstreams of this river and its neighbour the 
Alzeue l 111ve dissected the scarp-edge, where the ferruginous sand¬ 
stones of the Chiers basin outcrop. These ores consist mainly of the 
sandy ‘Upper Red’ beds, which are particularly friable. The 
important centre of Longwy, which has given its name to the whole 
northern industrial basin, lies in the Chiers valley near its junction 
with that of the Godbrangc, The ore is worked mainly by galleries 
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opening out into the steep-sided valleys, although at Hussigny it 
occurs so near the surface that it is obtained by open-cast methods. 
Mining activity in this northern basin is continuous with that of 
Luxembourg; mineral-lines and cable-railways cross the frontier in 
several places, and several French mines are owned by Luxembourg 
companies. 

The Moselle basin occurs in what was formerly German Lorraine, 
While ore-beds have been proved from north of Pont-ft-Mousson 
continuously to the Luxembourg frontier, mining is concentrated in 
certain districts. Two of these follow the narrow lower valleys of 
the Orne and the Fentsch, where galleries can be driven into the 
steep hill-sides. South of Jceuf, in the Ome valley + deep mines are 
sunk into the plateau surface itself, as near Momois-h-Montagne + 
5te. Marie-aux-Chenes and St. Pri vat-la-Montagna (Fig. 74), Much 
of the ore is siliceous, hence the need for supplies of calcareous ore 
from mines further west in the Briey basin. 

Two groups of mines near Redange and Russangc belong geo¬ 
graphically and geologically to the Longwy region, but are in the 
depart ement of Moselle ( Region Ext If). The reasons for this date 
back to 187L when Germany defined the new frontier. 

Settlement.—A major iron- and steel-producing region based on 
these ore-fields has developed in Lorraine, for the most part along 
the foot of the eastern escarpment between Maizi&rcs and Ttuon- 
ville; it is therefore convenient to describe this industrial develop¬ 
ment a$ a whole in the next regional section (the Moselle valley). It 
mu$t not be forgotten, however, that the steel industry has also de¬ 
veloped along the narrow valleys of the Orne and Fentsch and within 
the Plateau dc Briey, and along the northern valleys of the Ciders 
and its headstreams, A continuous succession of modern integrated 
steel-works and coke-oven plants has grown tip, with crowded 
towns which have expanded chaotically from small villages* and 
modern well-planned housing-estates. It is estimated that the 
population of the Orne and Fentsch valleys trebled between 1891 
and 1906, the results of industrial expansion following the intro¬ 
duction of the Gilchrist-Thomas process, and there was further 
rapid growth after the war of 1914-18, The large labour require¬ 
ments were met in part by the introduction of foreign workers, 
notably of Poles and Italians, as elsewhere in the mines and factories 
of western Europe; the results of this immigration during the years 
following ihe war of 1914—1S are shown by the Tact that of the total 
population of 147,074 in the arrondissemem of Briey in 1926, no 
less than 60,278 were foreigners. 1 After the war of 1939^15 another 

1 See A. Somme, La Lorraine mefaihirgitfue (1930j p chapter xvii, ‘ Le$ Juiliens 
et Polo mm sur Ic Plateau de Briey 1 , pp. 146-50, 
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Fig. 70.—The Lorraine Iron and Steel Industry. 
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great influx of foreign and stateless workers took place to help meet 
the demands of the expanding steel industry. Today long lines of 
dense industrial settlements are separated by thinly populated 
plateau surfaces, with their arable farms and woodlands. While 
some drain of population has gone on from these intervening agri¬ 
cultural districts, the small villages on the plateau have continued 
their placid existence, though obviously benefiting from the expand¬ 
ing markets in the adjacent crowded industrial areas. 

IV, THE MOSELLE VALLEY 

The Moselle valley is shown as a unit-region on Fig. 66, extending 
from the Meurthe confluence northward to the point where it 
leaves France, The Moselle, which flows for 319 miles through 
west-central Europe, takes its rise in a number of small headstreams 
on the north-western flanks of the granitic Ballon d'Alsace in the 
High Vosges (Fig. I IS), The river flows morcor less north-westwards, 
first over the crystalline rocks, then across the Triassic sandstone 
country (see p. 51J) where it is enclosed for some distance within a 
forested gorge, over the undulating plain of Lorraine, and so reaches 
the Oolite outcrop at Pont-St. Vincent. 

It seems that the Moselle once continued its westerly trend across 
this Oolitic plateau, the narrow Oxford Clay belt and" the Corallian 
scarp in turn, so forming one of the main headstreams of its neigh¬ 
bour to the west, the present Meuse. The Meurthe and the lower 
Moselle then formed a single consequent stream, which was more 
active than the proto-Meuse, partly because its volume was greater, 
partiy because its gradient was sleeper, for the Meuse rises at a much 
lower altitude. Fifty miles from their sources the Meuse and the 
Moselle are descending at a rate of about three and twelve feet per 
mile respectively, and where the rivers approach most closely the 
floor of the Meuse is more than ISO feel above that of the Moselle. 
The original Mcurt he- Moselle consequent developed an active sub¬ 
sequent tributary which cut back through the Oolitic Limestone 
into the Oxford Clay vale and captured what is now the upper 
Moselle at Toul, forming a magnificent 'elbow of capture' (Fig. 71), 
The result is that the Moselle now flows across the Oolite to Toul 
on the edge of the Oxford Clay, but then turns abruptly north then 
north-east across the Oolite again to the Meurthe junction at 
Custines. A small obsequent, the Anc or Asne. occupies the 'Toul 
Gap or the Val de 1'Ane, the former course of the river, which is 
now utilised by the M a me-Rhine Canal (Fig. 71), and bv the main 
railway-line between Paris, Nancy und Strasbourg. Tool, at the 
eastern end of the gap, and dominated to the north by the twin 
Corallian buttes of the Cote St. Michel and C6tc Barine, was for 
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long a fortress town, utilising these steep-sided Kills on which fortifi¬ 
cations were built. 

From the Meurthe confluence the Moselle winds northwards 
along the edge of the Lias plain in a broad alluvium-floored vafley 



Fid. 71.—The Tool Cap, 


The abbreviations of (owns are as follows. C, Commercy: Cu, Cuslines; 
Doth. Domkmk; Fr. Frouard: C r Citotu'lIJc: J. Jouy sous-les-COles: P* 
Pompcy; PM, Ponl-^-Mousson ; PJSUV* Ponl-SL Vincent; Ros, Rosiercs-au*- 
Sallow: St.N h St. Nicolas-du-Port; Tr. Trtnmey : V, Varan Seville. 

^ftsed on Carte tie Franc? et rin fwottfrci an SQQJXXF , ihsw 16, 27. 

closely bounded on the west by the sleep dissected edge of the Oies 
dc Moselle, Outliers of Oolitic Limestone cap the Grand Couromtie 
de Nancy, and the Cole de Delme forms a prominent little ridge 
rising to 1,322 feel to the east of the river Seitlc. lit the angle of 
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the Mosel le-Seille confluence stands the old fortress-town of Metz. 
Thirty miles downstream near Thionville the river again changes 
direction towards the north-east, cutting through the well-marked 
north-south Virtue scarp of Ltassic limestone in a distinct gap T and 
so it reaches the point of convergence of the French, German and 
Luxembourg frontiers near Schengen. 

The river is unnavigable above the Meurthe confluence, although 
from near Epinal to Toul its valley is utilised by the southern branch 
of the lateral Est Canal, which runs first on one side of the river, 
then on the other, and from Toul to Frouard it is paralleled by 
fifteen miles of the Marne-Rhine Canal Between Frouard and 
Metz the river is canalised, and from Metz to Thionville sections 
of it$ course are utilised by the lateral Cana! des Mines tie Ftr de la 
Moselle (Fig. 74). 

The Lorraine Steel Industry. 1 —It has already been shown That 
Lorraine contributes almost 93 per cent of the total French iron-ore 
output; in addition the district was responsible for four-fifths of 
French pig-iron, two-thirds of the crude steel and just over half of 
the finished steel products. Est / and Esf 7/ (as delimited on Fig. 72) 
contained at the end of 1957 ninety-three of the 125 active blast¬ 
furnaces in France, eighty-four of the ninety-eight Thomas con¬ 
verters, and thirty-six of the eighty-two Martin open-hearth furnaces. 
The total output of crude steel from the two regions in 19>& was 
9 33 million tons out of a French total of 14 62 millions. 

Even before the war of 1939-45 the production of stceiin Lorraine, 
as indeed elsewhere in France, was dominated by a few large inte¬ 
grated concerns,* which contrasts with the considerable number of 
dispersed individual steel-using firms. Since 1945 this tendency has 
increased; grouping and consolidation have taken place in order 
to enable development schemes envisaged under the Mon net Plan 

1 Them is an extensive literature on ihe Lorraine iron and steel industry. 
The 'classic' account is Axel Somme, La Lorraine meialiurgique (I93QK Sec 
also I. Bkhdonnc and P. Angol. Le Bassin ftrrtfh-c de Lorraine (1939); J. 
Chardonnet, La Side'rurgie fron^aisc (1954); and N. J. G. Pounds and W. N r 
Parker, Coat and Sleet in Wtitern Europe (1957), A very useful account is 
provided by J. E. Martin, "Location Factors in the Lorraine Iron and Steel 
Jndui!ry\ in Transaction.'; and Papers: The Inxfimte of British Geographers 
(S957) f Publication No. 23, pp. 191-2(2, Two publications by the British trort 
and Sice I Federation are 'The French Steel Development H^n 1 , reprinted from 
Monthly Statistical Bulletin LL953), vol. IS, No. 2, and H Steel Developments in 
France', ibid. (19551, voL 30 p No. S. The High Authority of the European Coal 
and Steel Community publish much statistical material, reports and bulletins 
from Luxembourg, 

1 A review of the progress of industrial grouping and consolidation before the 
war ot [939-45 is provided by ft. dc Fou r Ltr Mauvemcnt de concentration dans 
la sklfrurgfe torrainc (1943). 
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lo be implemented. The huge Sidelor (the Union Sieterurgique 
Lorraine) was incorporated in 1950; it operates works at Miche- 
vilte near the Luxembourg frontier, at Rombas. HomiScourt and 
Auboue in the Orne valley, and at Pont-ii-Moussoii in the Moselle 



Fso, 72.—The French Iron-ore Fielo* and the Centres of the 
Iron and Steel IsDusraY. 

The towns are shown in Which major steel-making and steel-using industries 
an: located, wicb ibe exception of those in Lorraine, which are shown in detail on 
Figs* 69* 70. The boundaries of the seven regions into which the industry is grouped 
under the Chamhre Syndicatede h Sidtrurgte are shown, Ore-fictds are in black. 

Based on : (i> Atfoi de France, sheet 44, ’Richest conerasiblcs* (L9J3); 

(is) post- 194 5 information derived from Siathikai Buffain, vol, 28, no, 2 (J933) h ami 
lbid. m voJ. JO, no. S (1955h published by the UriEish Iron and Steel Federation. 

valley. Sollac (the Sociele Lorraine tie Laminage Contimi), also 
formed in 1950, controls steal-works and rolling-mills at Hayange, 
Sdremange and Ebange in the Fctitsch valley. The long-established 
De Wende! firm owns integrated works at Hayange in the Fentsch 
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valley and at Moyeuvre in the Ome valley; this firm was founded 
a$ long ago as 1805 fey the Marquis Francois de Wendeh and it was 
one of his descendants who in conjunction with Schneider of Le 
Creusot bought the rights of the basic process of siect-making from 
Gilchrist and Thomas- 

Three steel-making areas can be distinguished: the Longwy and 
Nancy districts within Esi h and the Mosdle-Briey districts mainly 
included in Est II (Fig, 70). 

The Longwy District Jn the Longwy district the industry is situated 



Fia 73.— The Iron and Steei Industry in Northern Lorraine, 
Detail* of ihc Luxembourg iron and st«E works, not shown on this map, 
appear on Fig. SO. The buildup araas are generalised. 


Based on: (I) Carle dr Franc* su Sheets XXXII, 10, 

Oj) postal945 tnformaikm derived from various ofikdal sources. 


II; XXXIEJ/IO. II; 


in several narrow steep-sided valleys. Sidetor have an imegrated 
plant at Micheville in the upper Atwtte valley near the Luxembourg 
frontier, but the greatest concentration of industry is around Longwy. 
in the Chiers valley near the junction of several tributaries, Not far 
from the Belgian frontier is the Mont-St. Martin works, owned by 
the Sodite de ,j Aderses de Longwy, and further down-valley are the 
C. biers, Senelle and Rchon works (Fig. 73), Several blast-furnace 
plants are located in this frontier region, for, as was noted above, the 
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friable ores cannot stand transport and are mostly smelted locally.' 
The pig-iron is sent out of the district, much of it to the Nord and 
Ardennes industrial areas. Thus the Hants Foumeaux tie Saulnes 
operates a blast-furnace plant near the Luxembourg frontier, the 
Arbed-can trolled Socicte Afiaiere ties Terres-Rouges (sec p. 289) has 
blast-furnaces at Aiidun-lc-Tlche, and others are at Godbrange. 
Rcdange, Villerupt and Quango (Fig. 73), Several of these have 
been rebuilt under post-war modernisation plans. A number of 
steel-using industries has developed in the Longtvy district, and 
further down the valley, at the junction of the Chiers and the Crusncs, 
boilers, tubes and a wide range of hardware are made. 

The Nancy District-— The chief integrated plants in the Nancy 
region are at Pompcy, Frouard, Maxdville and Neuves-Maisons 
(Fig. 70). These are served by rail and inland waterway transport, 
the first three by the Marne-Rhine Canal and the canalised Moselle, 
the last by the southern branch of the Est Canal. Further north 
Sidelor operates blast-furnaces at Pont-a-Mousson, which is incident¬ 
ally one of the main centres in France for the production of cast-iron 
pipes. It is interesting to note that the steel girders for the Eiffel 
Tower were made at Pompey. Numerous steel-using and -finishing 
industries have developed in the Nancy region, notably light engineer¬ 
ing, electrical equipment and electric locomotives. 

The Moselle District . — The metallurgical industry of the department 
of Moselle expanded tremendously between 1871 and 1914; the 
Treaty of Frankfurt brought Lorraine Amexfe (known to the Ger¬ 
mans as the Reichslattd) into the German empire, and it shared vast 
industrial developments. France thus inherited a thriving industrial 
region in 1919. The industrial district extends along the left bank 
of the Moselle near the fool of the limestone escarpment from Metz 
to Thionvillc, and along the lower Orne and Fcntseh valleys. The 
several large integrated'plants produce annually about 4*5 million 
tons of steel, that is, nearly a third of the whole French output. In 
the Moselle valley itself are the integrated works of the Union Con - 
sominateurs des Produits Mt-tuUurgiqites et Industrie^ at Hagondange, 
the neighbouring steel-works of the Societe des Aciers Fins de I'Est, 
the blast-furnaces of Uckange, and the rolling-mills of the Laminates 
a Froid to the north-cast of Thionvillc. Along the narrow Hour and 
sides of the Fentsch valley are concentrated Mast-furnaces, steel¬ 
works. coke-ovens, old towns and new citis-owvrieres, roads and 
railways — a continuous alignment of heavy industry 1 from Knutange 
downstream to Florangc and Ebange, Similarly, further south in 
the Orne valley (Fig. 74) there is continuous industrialisation from 
Auboue to Sidelor's huge plant at Rombas (Plate XXXIV), At 
1 Modem methods of sintering, designed to utilise the fines and enrich the 
iron-content, arc overcoming this difficulty. 

k2 
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iceuf, incidentally, the Gikhrist-Thomas basic process was first used 
in France. 

Other Industries.—The main preoccupation of the towns of die lower 
Moselle valley from Nancy to Thionville is therefore the production 
of steel and a variety of steel-using industries, Nancy has a wide 
range of other industries, many of long establishment; these include 
glass-making, textile manufactures brought by Alsatian refugees 
after the Franco-Prussian War of 1870, electrical engineering, tan¬ 
ning and the manufacture of leather goods, some chemical industries. 



on Carte dt France au SOW. *b«t XXXlit/12. with liter information. 


brewing, the making of furniture and musical instruments, and food- 
processing industries; in short, a most intensively developed and 
varied industrial life. As a result, ihe population of the Nancy com¬ 
mune in 1754 was 124, ,'97, but with the nine other communes which 
make up the official agglomeration nrhaine the total was 176 080 
Such suburban communes as Essey-les-Nancy. Vanda:uvres-les- 
Nancy and Villers-les-Nancy have grown rapidly, particularly in 
the inter-war years, Nancy lias considerable administrative im¬ 
portance as the chef-lieu of Meurthe-ct-Moselle, and was for Iona 
uit: capital of the duchy of Lorraine. 

Metz, the chef-lieu of the dtpartement of Moselle, is the only large 
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town in this pan of Lorraine not concerned directly wiih the iron and 
steel industry, its position has resulted in its function as a fortress 
town since Gallo-Roman limes. Under the direction of Vauban, it 
formed one of the strongest defence-points on France’s eastern 
frontier, and after it became German in 1S7! it was made still more 
powerful, so that it remained in German hands until occupied by 
Marshal F£tain*s forces in November 1913. Today the town has 
spread far beyond the narrow picturesque streets around the cathe¬ 
dral. While its communal population was 85,701 in 1954* with the 
contiguous residential and industrial suburbs of Ban-St. Martin, 
Longevities-Metz and Montigny-lte-Metz the agglomeration total 
was 112,326, A variety of light industries is carried on in and around 
Metz, It is an agricultural centre for the Moselle valley, lor the 
neighbouring coles v and for the district of Messin to the east. As a 
result, the food-preserving industries supply Parisian food-shops with 
numerous *fabriqu£-&fi~Metz' products (tinned and bottled fruit and 
vegetables, preserves and tinned meats). On the fertile soils of the 
Rood-plain extensive market-gardens and orchards grow asparagus, 
strawberries, peas and beans, yellow plums, pears and cherries, and 
hop-gardens to the south serve several large breweries in Met/. 
Although this part of the valley does not yield the famous Moselle 
vintages* vineyards have been cultivated on the limestone slopes since 
Roman times, and quantities of yin ordinaire are bottled in Metz. 
Other enterprises in the neighbourhood include lime-kilns., cement- 
works and piaster-works (using the raw materials from adjacent 
quarries), tanneries, flour-mills, tobacco factories and timber-using 
industries. 

Vp THE PLATEAU OF LORRAINE 

This sub-region, known to French geographers as the ptareau 
Lorr&iN propt?, extends eastward from the outliers of Oolitic Lime¬ 
stone along the right bank of the Moselle to the Muschelkalk 
outcrop (sec p. 513) on the flanks of the Vosges. The central part ot 
this plateau, the upper Nied and Seille basins, is given the perpjE-name 
of Saulnois* The surface rocks consist mainly of clays—Keuper in 
the east. Lias in the west; a slight escarpment of Rhaetic Limestone 
affords a surface manifestation of the margin between these Triassic 
and Jurassic rocks. The Lias outcrops are rather more varied* con¬ 
sisting of days, marls, shales and some gritty limestones (the Mid- 
Lhis Grits), while the Keuper comprises more uniform impermeable 
heavy clay-marls* but these differences do not really detract from the 
geographical unity. The surface of the plateau is dis r ersi,fkd by 
deposits of diluvial gravels washed down from the Vosges by the 
swollen Pleistocene streams, and now- forming a north-south zone 
of irregular hillocks mostly covered with woodland. 
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In the extreme north a small upfold of Triassie rocks (the Saar- 
louts Anticline) projects south-westward across the frontier from 
the Saarland into France, The newer rocks have been denuded 
from its upper surface, so revealing the Bun ter Sandstone. This 
forms the forested Plateau de St* Avoid, consisting of a series of 
ridges which rise to 1,398 feet. This sandstone upland is bounded 
on its perimeter by an escarpment of Muschclkalk. 

Drainage.—The Lorraine plateau is crossed by a number of rivers, 
the floors or which lie between about 600 and 800 feet, while in 
places the higher intervening levels attain 1,100 feel, The Sarre 
rises on the northern slopes of Mom Don on in the Vosges and flows 
northwards over the forested Bunter Sandstone, It then follows 
the Muschclkalk outcrop northwards from Sarrebourg to Sarrc- 
(Jnion, Here it crosses the strip of Pleistocene gravels, towing in 
a narrow valley among undulating hills, and then wanders on to 
the clay plain, diversified by patches of the gravels and coarse sands. 
Finally it re-enters the Banter Sandstone country, marking the 
frontier for about seven miles before it becomes wholly a German 
river in the Saarland, The Nicd. formed by the union of its two 
headstreams, the Nied Francaise and Nicd Allcmande, eurves right 
round the southern and western rim of the Triassic upland of St. 
Avoid, draining the central part of the plateau, El is a slow-flowing 
river with a fiat-bottomed valley, and is marshy and liable to flood 
in places, The Sejlte, which joins the Moselle at Metz, also pursues 
a sluggish course over the clay-lands. Much of its former swampy 
Rood-plain has been reclaimed and the river is regularised, but the 
valley is still liable to inundation in wet winters. 

One result of the cover of impermeable Kcuper Marl and the 
gently undulating surface of the plateau is the presence of many 
irregular-shaped lakes (Fig, 75). Some to the west of SarrcbourK 
he on the Kcuper Marl among the forested hillocks or diluvial 
gravels; the largest of these, the Etang dc Gondrcxange, acts as a 
reservoir for the Murnc-Rhinc Canal and the Canal des Houilleres 
dc la Sarre (Fig, 85), Other lakes in Sauinois are contained in 
hollows formed by subsidence due to the removal of underlying 
beds ol common salt and gypsum from the Kcuper. Many have 
been artificially enlarged and are used for pisciculture. The Etang 
de Lindre. for example (shown on Fig. 75), Is an itung periodic* 
formed by damming the river Seillc above Dieuze, 

I .and-Use and Agriculture. -The climate of the Lorraine plateau, 
mainly because of us altitude, is rather cool and damp, with rainfall 
totals of -3 to 32 inches, Nancy, for example, just outside the 
sou tit-western corner of this sub-region, has mean temperatures of 
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Fsg. 75 —The ■Lake-District' of Nokthprn Lorraine- 
This mnp gfr« some impression of the confused relief ot the north- 
central part of the Lorraine plalcau- The lakes lie in lbe hollows among Lhe 
irregular hillocks of diluvial gravels ruling on the Keupcr days. Many have 
been dammed and arc u$ed for fish-rearing, some (notably the EtangdeL inure) 
are Stormperiodiqws* and are drained at intervals for cultivation T he Etang de 
Gondre*angc lie* near the watershed and acts as a feeder to the Marne-Khmc 

and Sarre Colliery Canals. ^ c . - 

Some of the rrangs are shown by abbreviations as follows : C, E de Gon- 
drexange; t . E de Lindra: M. Grand E. de Milterehejm; h. E, du Stock; 
Z F E. de Zommangc- 

Bpsed on Curie dr Frtirtt* au SQJOQO*. sheets XXXV 14. IJ . XXXVI/14, I S- 
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31" F. and 62° F. in January and July respectively, and p mean 
annual rainfall of 31 inches; an appreciable early summer maximum 
is indicative of the approach in eastern France to continental con¬ 
ditions. The soils vary' considerably, the result of the diverse nature 
of the parent rocks. Considerable tracts of woodland cover the 
gravel ridges and notably the Burner Sandstone uplands of the 
Forets de St, Avoid, dc Warndi and dc la Houve. 

Mixed farming is widespread, with a dominance of permanent 
pasture on the Lias Clays and of arable land on the Ken per Marts, 
The best arable soils are developed on the Muschelkalk. where 
Sarrebourg is the market-centre of a prosperous area. As in many 
rural areas adjacent to industrial populations, the pasture has 
strikingly increased since the war of 1914-18 at the expense of arable. 
Not only do the industrial districts require milk, which the farmers 
find profitable to produce, but the better wages obtained in industry 
have drawn labour from the land. As a result, the area under 
permanent pasture forms rather more than half of the total farm¬ 
land. But cereals are still grown, oats for fodder and wheat for 
human consumption each occupying about two-firths of the cereal 
acreage, and barley for brewing the remainder. Vineyards grow 
on some south-facing slopes in the Seille valley, particularly near 
Chateau-Sal ins and Dieuzc. but conditions are not really favourable 
and the wines produced are rather rough vtns ordinaires. 

The ilepartement of Moselle corresponds roughly with the Lorraine 
plateau, and the official statistics for 1954 give some indication of 
the land-use. 


Ddpariement of Moselle, 1958 
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Source ; Figures from MirduiW de I'Agriculture, quoted in Antiuaire staiiuique 
de ia France, 1959. H 

The importance of animal-rearing is shown by the fact that in 
the departemeni there were 181,000 head of dairy cattle and about 
182,000 pigs, the usual concomitant of the dairying industry, 
Poultry are widely kept, notably immense numbers of geese, whose 
livers are destined to be the raw material of the unforgettable 
delicacy of the pates de foie gras Strasbourgeois. 
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The Salt-Deposits.—The plateau of Lorraine has two sources oi 
mineral wealth. The Triassic and older Jurassic rocks arc notable 
for their deposits of sails, as in Cheshire and Worcestershire in 
England and on an enormous scale in the North German Plain, 
as a result of evaporation in gulfs of the $ea or in enclosed lagoons. 
The Lorraine salt-deposits have been exploited for many centuries, 
certainly since Roman times. Numerous place-names contain salt- 
elements, including Chateau-Sal ins* Ro&iires-aux-Salines, Salonnes, 
Saliva), Marsal, and possibly Saulnois itself More than 1-5 million 
tons of sodium chloride were produced in I95& from three main 
districts (Fig 76), 

In the north the salt-field of Sarralbe occurs in the Muschelkalk, 
and is exploited by brine-pumping at Sarralbe itself Salzbronn and 
Karas. The salt provides the raw material for the Sohay chemical 
works at Sarralbe. 

The output of the Seille basin comes from salt-beds in the over- 
lying Keuper; until about 1^66 rock-salt was mined and brine was 
obtained from surface springs. Since then it has been necessary 
to pump the brine from deep borings at Dieuze, Chateau-Siilins, 
Moyenvic and Chambrey The first of these has a large chemical 
works. 

The third proditcing-arca lies in the valley of the San on, ivhich 
joins the Meurthe at St. Nieolas-du-Port, These salt deposits occur 
in the Lias marls, and w hile a few rock-salt mines still operate, most 
of the extraction is by pumping of brine-solutions. The centres 
of production include Varan Seville, Dombasle and Rosieres-aux- 
Salines. There are several purifying and packing plants and the 
Spivey works at Dombasle, one of the biggest chemical works in 
France, uses salt as its major raw material. 

The Moselle Coalfield*— In the extreme north the Coal Measures of 
the German Saar Basin are continued across the frontier into Lor¬ 
raine (Fig, 77). Though exposed in the Saarland, the relatively 
undisturbed Coal Measures to the south of the river Saar are overlain 
by progressively thicker deposits of Triassic rocks. After an interrup¬ 
tion due to down faulting south-west of Falquemont in the Nied 
valley, where as a result the scams lie at unworkable depths, coal is 
again found fairly near the surface in the Moselle valley. It has in 
fact been proved at a depth of 2,51i7 feet near Pont-a-Mousson, and 
while no development has so far taken place the proximity of this 
coal to the iron deposits of Lorraine may be of value in the future. 

The Saar coalfield was first worked by France during the Napo¬ 
leonic era T but almost the whole district passed to Rhenish Prussia in 
ISI5 and exploitation steadily progressed in the nineteenth century. 
A certain amount of prospecting took place and concessions were 
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granted on the French side of the frontier, but little development took 
place there. After the disastrous Franco-Prussian War, when the 



Fig, 76.— The Mineral. Ri-sources of Alsacs and Lorraine, 


The navigable waterways are shown as solid lines (for their names sec Fig, 35). 
The iron-ore fields anr shown in more dciml on Fig, 69, and the Saar-MuscJlc 
coalfields on Fig, 77. The disused canal to DJeuac (see F\^ 75) h shown by a 
pecked line, 

A small oilfield has recently been discovered at Siaflelfelden to the north-east 
of Mulhouse. 


Uawd onmjbtFrimct: (1952). edited b> D Faucher, vol. u. 

p, 345 <i and En> Cilrir fatfu sine lit Jc fa L&rrain? (E930J.. 


w^holt basin became German, the field was vigorously prosecuted as 
German indust rial isalioti proceeded apace, By 1913 the Saar had an 
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annual output of seventeen million tons, of which Lorraine Annexie 
contributed almost a fifth. 

Between 1920 and 1935 the Saar Territory was placed under a 
council appointed by the League of Nations, and the coalfield was 
granted to France for fifteen years. The collieries and coke-ovens 
were operated by an administration controlled by the French govern¬ 
ment, known as the Mines Domaniaies tie la Sarre, with its head¬ 
quarters at Saarbriickcn. 

The portion of the field which lies in the dipartement of Moselle, 
returned to France in 1919, was also actively prosecuted. There 
are three separate districts. The chief mining area is in the valley of 
the Rosselle fa left-bank tributary of the river Saar), particularly in 



Fig. 77,--The Moselle, and Saar CoaLueUjs. 

Thc former boundary between the Saarland and Wesl Germany is shown, 
German collieries in the Saarland are not marked. 

Based on Ci> Saaratlas 11974). sheets 4. J3 ; <ii) C. f. Held. The new Saarland . in 
GtotrapHka! Rtvitw (1951). vet. 41. p. 5W. 

the angle to the north-west of Forbach. This district is known as 
Pittite-Rosselle, and six large collieries (one of which, situated just 
over the frontier at Warndt, is operated on lease from Germany) are 
in production. Further wesl is the Merlcbach-Spittel district with 
four deep collieries near LHopital, Merlcbach and Heiligenbronn, 
whose workings extend into the Saarland itself. These sub-tronlier 
workings have been one of the main stumbling-blocks to Franco- 
German agreement. The third district lies further to the north-west 
in the valley of the Bisten, another left-bank tributary of the Saar, 
where the colliery of La Houvc produces low-grade coal used in 
pithead thermal-generators. 

Although the coal occurs at depths much greater than in the 
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Saarland, the seams are relatively undisturbed and one in the Petile- 
Rosselk area exceeds twelve feet in thickness. Output rose steadily 
in the inter-war years from 3 j E million tons in 19J3 to 6T millions 
in 1938, Since 1945 the output of the Moselle portion has soared; in 
195® 14 97 million tons, twice as much as !he pre-war figure and 
nearly a quarter of France's total, came from the eleven collieries. 
The yield per underground worker averaged 2-29 tons per shift, 
compared with L6S for France as a whole, an indication of the thick 
uninterrupted seams and the degree of modern mechanisation, This 
is in fact the highest output per worker in Europe, and compares 
favourably with that in the Ruhr (LGS) and in Belgium (M5). 
Unfortunately for the metallurgical industry, the Moselle field pro¬ 
duces none of the demi-gras (semi-bituminous coal) so well suited for 
metallurgical coking; in 1958 its output consisted of 88 million 
tons of ftambant gras (free-burning gas coal$) T 3 5 million tons of 
Jlamhanf sec (dry steam-coal), and 2-7 million tons of gras (bitu¬ 
minous coal). About b& million tons of metallurgical coke 
were made from locally produced coal in 1958. the bulk of the coal 
being shipped by canal and rail to many pans of eastern and 
central France for domestic use, locomotive fuel and steam-raising. 
France’s very real need of metallurgical coke has led to con¬ 
tinuous post-war research; as was stated in 1952 by the official 
Chamhre Syndicate tfe la SUerurgk\ h Des re churches, deja avuncees^ 
Undent a utiliser te charbon terrain a ceite fin {cokifaction) \ Two 
modern cokeries were completed in 1952, one ow r ned by the Houit - 
teres rationales at Carling, the other by a group of steel firms at 
Marienau. These cokeries arc now producing metallurgical coke 
from mixtures of various Saar and Moselle coats without the neces¬ 
sity of using a proportion of Ruhr coal. 

The long* weary Franco-German negotiations concerning the 
future of the Saar ended in June 1956. A number of major issues 
was settled, notably the French agreeing to the incorporation of the 
Saar into Germany on January 1st, 1957, In this agreement the 
French made concessions about the future development of the Grand 
Cana! d r Alsace (see p. 299), the Germans about the canalisation of 
the Moselle. The problem of the frontier coalfield was settled by 
allowing France to continue to work the Warndi colliery from French 
territory until 1980, 

Settlement.—The distribution of population on the Lorraine plateau 
manifests the variety oT relief, soils and economic development. 
The rural population lives in small villages, often on south-facing 
slopes above the clay-vales. Market-towns usually stand at bridge- 
points on the rivers, such as the trio of Sarrebourg. Sarralbe and 
Sarreguemines on the river Sarre, Bouzonville on the Nied. and 
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Nominy on the Seillc. The suit industry and the northern coni Held 
have resulted in the growth of a number of small industrial centres. 
There is no dominating regional centre; the two main towns of this 
part of France are Nancy and Metz on the western margins. 

VI. THE HIGH PLAIN OF LOKftAlNE 

The plain of Lorraine shares the same geological characteristics as 
the plateau to the north, a similar broad pattern of a western Liassic 
and an eastern Keuper section, with the outcrops curving south* 
westward in conformity with the concentric pattern of the Paris 
Basin. Its southern boundary, the watershed between the Meuse- 
Moselle drainage to the north and the Sadnc headstreams to the 
south, consists of a south-westerly prolongation of the Triassic rocks 
surrounding the High Vosges, known as the Monts Faucillcs, with a 
double escarpment of Muschelkalk. 

The plain of Lorraine lies at an average elevation well above 1,100 
feet, diversified by a scries of valleys occupied by the Moselle and its 
tributaries as they converge on the Nancy-Toul area. The rivers— 
Meurthc, Mortagne, Moselle—and their numerous headstreams rise 
on the western slopes or the Vosges (Fig. 118), and then cross the 
flanking Buntcr Sandstone in gorge-like valleys. They trend north¬ 
westwards across the Muschelkalk, Keeper and Lias in turn, now 
flowing in broad rather marshy valleys, but with steep bounding 
slopes lying well back from the river. None of these rivers is much 
used for navigation, but the flat-floored Moselle valley provides 
room for the Literal Fst Canal (Southern Branch!. The Moselle 
receives only one left-bank tributary, the Madon, which drains the 
clay-lands to the south-west. These river valleys dissect the Lorraine 
plain and introduce a certain variety into the landscape. 

Several individual districts have received pays - names; thus 
Xtiimoii lies around Mirecourt in the Madon valley, and Vermois 
is in the converging angle between the Meurthe and the Moselle. 
The Rhaelie outcrop of calcareous sandstone, which separates the 
Lias from the Keuper in the Lorraine plateau, is present also in 
the plain, and can be traced south-south-westward as the scarp of 
Virine, cut through in prominent vat ley-gaps by the Moselle tribu¬ 
taries, Irregular patches of diluvial gravels (the tern blanche) 
Occur here and there, and strips of recent alluvium cover the floors 
of the valleys. 

Land-Use and Agriculture,- The character of the agricultural land¬ 
scape Is very similar to that of the Lorraine plateau. The patches 
of gravel and sand are wooded, the limestone-derived loams and 
some of the days are under arable, the rest ol the clays and the damp 
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valley-floors carry permanent pasture, some of which is irrigated as 
water-meadows. Wheat, oats and potatoes are widely grown, and 
dairy cattle are numerous. Vineyards cover some south-facing 
slopes, particularly near Lunev tile, although the rather high altitude, 
exposure and rainfall make this a somewhat unfavoured area for 
viticulture. 

Settle merit.—Small towns and large villages are strung out along the 
lower slopes of the valleys. Thus in the Moselle valley below 
Epinal are Thaon, lgney P Chatd-sur- Moselle, Vincey, Charmes and 
Bay on, and along the Morlagne are Rambervillers, Magnieres, 
and GcrWviLler. Many of these have small factories, often long- 
established from the days of water-power, engaged in textile-spinning, 
embroidery, leather-work, timber-using industries, the manufacture 
of glass-ware, pottery and chemical products. The chief town is 
Lunivillc at the confluence of the Meurthe and the Vcsouze; its 
activities include engineering (notably rolling-stock, made by a 
branch of the firm at Graflenstaden near Strasbourg), and the 
manufacture of textiles, embroidery and straw hats. 

VIK BELGIAN LORRAINE 

This area of about four hundred square miles lies in the extreme 
south-east of Belgium, known as the Cores Lorraines, [n the east 
a narrow tongue of a rather clayey red Burner Sandstone extends 
for fifteen miles along the southern margin of the Ardennes. Then 
follows a succession of Jurassic calcareous sandstones, limestones, 
shales and marls, trending in roughly parallel outcrops from west 
to east. The Muschelkalk and Keuper, though well represented 
in the Grand Duchy of Luxembourg further to the east, are not 
present on the surface in Belgian Lorraine except in an insignificant 
urea in the north-east adjoining the frontier* 

As elsewhere in the scarplands, these rocks offer a varied resist¬ 
ance to denudation. The most northerly escarpment consists cT 
yellowish Lower Lias Sandstone, known further east as the Luxem¬ 
bourg Sandstone. This escarpment, to which is given the name 
Core des 6>th de Luxembourg* trends eastward across the country 
to the north of Arlon l Fig. 73). It is much dissected, rising to a 
number of minor wooded summits, the highest being the Hi men- 
berg (1,526 feet) near Arlon. A few miles further south h the 
Core des Gres de Habergy, trending eastward from near Virion into 
the Grand Duchy, and consisting of Mid-Lias calcareous sand¬ 
stones, known as the Habergy Sandstones from their extensive 
development ncar the small town of that name. Although a less 
prominent feature than the Luxembourg Sandstone escarpment, it 
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rises towards the east to form several quite noticeable bills, one 
near the frontier reaching 1.348 feet. The third escarpment, in the 
south, comprises a short section of Oolitic Limestone, here known 
as the Cole CaScaire de Longvy. This is one of the best defined of 
the Jurassic escarpments, for it can be traced for about ninety mites 
from the Chicrs valley almost to the Moselle. The Franco-Belgian 
frontier in the west runs to the south of the scarp-edge, but elsewhere 
lies to the north of it. This anomaly in fact gave Belgium a tiny 
portion of the mineite ore-field, which small though it was did 
originally help to establish an iron and steel industry. The summit 
point of this escarpment within Belgium attains 1,322 feet south of 
Halan/y, but it is appreciably higher in both Luxembourg and 
France. 

Between these sandstone and limestone ridges occur the various 
clays, marls and shales of the Middle and Upper Lias, within whose 
less resistant outcrops river systems have developed their east-west 
vales. The valley of the Semois lies between the edge of the Ardennes 
and the Luxembourg escarpment; this river rises near Arlon, and 
flows westwards over the days and marls until it crosses on to the 
Palaeozoic rocks of the Ardennes. Most of the remainder of 
Belgian Lorraine drains to the Chicrs and so to the Meuse. The 
Ton drains the vale between the Luxembourg and Habergy scarps, 
the Vire occupies the vale between the Habergy and Longwy scarps; 
the two streams meet just below Vtrton and flow south-west into 
France and so to the Chiers. One interesting river is the Mcssancy, 
which rises on the southern slopes of the Hiruenbcrg and flows due 
south, cutting through the Habergy escarpment io join the Chicrs 
just inside Belgium near Allies. The Chiers itself cuts right ihrough 
the Oolitic scarp near Longwy on its way westwards. 

Climate.— Belgian Lorraine ranges in altitude Bom 850 feet in the 
lower western vales to about 1,500 feet at a few points in the eastern 
parts of the escarpments. Although generally lower than the 
Ardennes and with a southerly aspect, winters arc quite severe, as 
is indicated by an annual average of 103 days with frost at Arlon. 
The marked seasonal range is shown by the mean monthly tempera¬ 
tures for Arlon of 34 : F. and 62 F. in January and July respectively. 
The mean annual precipitation for the region as a whole is about 
39 inches, with a distinct maximum between November and Feb¬ 
ruary, not appreciably less than that of the Ardennes to the north, 
though summers are markedly warmer and drier, 

Land-Use and Agriculture-— The whole of Belgian Lorraine was 
once under forest, and even today almost half is wooded. Fig. 112 
shows that the major woodlands, mainly of birch and pine, occur 
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Fig. 7B,—Tin: Bos Bays of iJLnaMBOVKti and Belgian Loramne. 

The Palaeozoic rocks of the Ardennes are slipped, and [he trends s>F rhe ihrce CSiei arc indieaied by hachwres. 
S l eights are given in feet, prominent summits by black iriangles. 

Bused on Cnrfc rfe France ifcsfrmrW res nu 200.000*, sheers 10, IF 
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on the sandy soils of the escarpments, although small patches of 
beech and oak survive on the heavier clays. 

Belgian Lorraine is regarded as a unit-area {la Region Jurassique) 
by the Belgian Ministire de !'Agriculture and the Insttiut National 
tie $tatUUque f and agricultural statistics are therefore conveniently 
available. Jn 1952 just 25 per cent of the total area was classified 
as farm-land. Of this almost exactly two-third* was under pasture 
(including both long- and short-leys), 3 per cent under fodder crops, 
and 12 per cent under oats. These figures indicate the importance 
of stock-rearing; of the 45,000 cattle a third were dairy animals, 
and in addition there were about 13,000 pigs. The day and marl 
soils are somewhat intractable and require heavy fertilising for 
arable crops, but nevertheless about ten per cent of the farm-land 
was under wheal, in addilion to other cereals (mainly oats) grown 
for fodder, and a further six per cent grew potatoes. Some fruit 
is cultivated, usually by means of fc grass-orchards T , Thus Belgian 
Lorraine, while not being of outstanding agricultural significance 
(as shown by the fact that in 1952 only 2 t 2 per cent or Belgium's farm¬ 
land wa$ returned in this region), has a certain limited importance. 

Iron-Ore.—The extension of the Lorraine mlmtte across the Belgian 
frontier in the neighbourhood of Musson and Halanzy was appreci¬ 
ated early in Ehe nineteenth century. But the Belgian portion of 
the field covers only a little over a square mile and the yield is 
small: still, it stimulated developments in this southern district, 
and blast-furnaces were built at Musson and Halanzy and a steel¬ 
works at A thus near the Luxembourg frontier, which are still active. 
The nimeUe has been mined in small quantities—a peak or 248*000 
tons in 1900, about 176,000 tons in 1938, but only 106,000 tons 
w r ere obtained from the single mine in operation in ]955, and the 
bulk of the ore used comes from French Lorraine. 

Settlements. —The total population of the two arrondissemenis of 
Arlon and Virion* which coincide with the official region agricole* 
was 84,116 in 1956, with a population per square mile or about 209* 
compared with 75S for all Belgium. This population is mostly 
grouped in $mall nucleated villages in the cl ay-vales, and the only 
place of any size is Arlon (12,415 people in 1956). It is a pleasant 
town, situated at a height of i,35Q feet, the administrative centre of 
the arrondissemenf and a prosperous market-centre. It is an impor¬ 
tant route-focus, for no less than eleven main roads converge upon it, 
and it is the frontier-station for the Brussels-Namur-Luxembourg 
railway-line. The little town of Aihus (6*206 people)* the only other 
place with a population exceeding five shousand, is chiefly important 
for the integrated steel-works of S.A. tTAngleuf-Athus, 
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Vtil. TUB BON PAYS OF LUXEMBOURG 

The regional name of the Bon Pays is given to the outcrop of 
Triassic and Lower Jurassic rocks which covers the southern two- 
thirds of the Grand Duchy of Luxembourg. The geological map 
(Fig, 6?) shows that the Lower Palaeozoic rocks here recede to the 
north-cast, forming a triangular embay men i extending into Germany 
beyond Trier This re-entrant indicates the line of the broad Luxem¬ 
bourg Synchnc, a downfold parallel to and contemporaneous with 
the Hercynian folding of the Ardennes, Eifd and Hun stuck (sec 
pp. 483-6 and Fig. 108). Its surface reveals a much greater variety 
of Mesozoic rocks than in Belgian Lorraine to the west, where 
the Trias ts scarcely represented. The Triassic and Jurassic rocks 
were subjected to a long period of differential erosion, and the several 
outcrops present the pattern of an acute angle pointing north-east, 
with successively younger rocks occurring towards the south-west. 
The oldest, the Burner Sandstone, follows the edge of the Devonian 
rocks, but only the north-western ‘limb* of the outcrop appears in 
Luxembourg, the south-eastern in Germany to the cast of the river 
Sarre. The next formation, the Muschclkalk T is represented both 
in the north, where it succeeds the Burner along the edge of the 
Ardennes, and in the east along the Moselle valley. The Muschel- 
kalk hqre differs from its usual shelly limestone character, for it 
consists rather of sandstones and marls in Ehe lower beds and of 
dolomilic limestones and sandstones in the upper beds. Within the 
angle of the Muschelkalk, and broadly parallel to its two outcrops p 
occur the Keuper rocks, consisting mainly of days and marts, but 
including also layers of sandstone, dolomitic limestones, and some 
gypsum which is quarried for plaster and cement. At the top of the 
Keuper are occasional outcrops of yellow Rhactic Sandstone. 

The central part of the Bon Pays, enclosed to the north and cast by 
these older Triassic outcrops, consists of an extensive area of yellow 
calcareous Lower Lias Sandstone. This forms a triangular plateau, 
interrupted in the north by the valley of the ALzettc, deeply eroded 
into the underlying Keuper rocks. To the south-west succeed the 
Middle and Upper Lias days, shales and marls, and occasional beds 
of calcareous sandstones. Finally, in the extreme south-west, part of 
the northern edge of the Oolite escarpment just appears in Luxem¬ 
bourg; limited though it is, n does provide the Grand Duchy with 
appreciable deposits of mine tie. 

Mention must be made of the quite extensive Quaternary deposits, 
both the diluvial Pleistocene gra\els and coarse sands and the narrow 
strips of newer alluvium. The Pleistocene deposits are found on the 
high lands along the Ardennes margins, where they cover both the 
Burner Sandstone and the lower parts of the Devonian rocks. They 
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occur too on the higher areas in the west of the Bon Pays and along 
the foot of the Oolitic scarp in the south-west. These gravels 
formerly contained workable quantities of alluvial iron-ore (hydrated 
oxide of iron) in nodules or grains, redcposlted from the minelie 
ore-beds to the south. The early Luxembourg iron industry in fact 
developed because of the accessibility of these non-phosphoric 
alluvial ores, which could be smelted with charcoal. 

Relief Features,- -A pattern of drainage has developed in the Bon 
Pays which (except for the headstreants of the Chiers in the extreme 
south-west) focuses on the Moselle in the eastern angle of the 
country. In the north, flowing eastwards within a broad trough cut 
in the Burner Sandstone, arc the Attert and its parallel tributary the 
Wark, which join the Silre flowing in the same direction. In the east 
such streams as the Syre flow direct to the Moselle, and the broadly 
parallel Em?, Blanche and Ernz Noire join the SOre. 

The central and western parts of the Bon Pays arc drained by the 
Alzclte and its numerous left-bank tributaries. This river rises in 
France, deriving headstreams from the Oolitic plateau, and then 
flows north across the central Bon Pays to its junction with the Silre 
near Ettclbruck, As a result the river crosses each of the varied 
outcrops in turn. First it cuts through the Oolitic escarpment above 
Eseh, next it flows over the Mid-Lias Clay in the broad Valldc de 
Roeser, and continues for ten miles deeply entrenched in the Luxem¬ 
bourg Sandstone (Fig. 79). As the river approaches the city or 
Luxembourg, its valley becomes virtually a gorge with sinuous wind¬ 
ing loops; the surface of the sandstone plateau lies almost 200 feel 
above river-level. It was on the rocky peninsula between the Alzette 
and its western tributary the Petrusse that the tenth-century fortress 
was built which formed the nucleus of the city. One result of the 
deep meanders is that the railway from Liege to Metz and Strasbourg 
has to cross the Alzette three times, requiring a viaduct 850 feel in 
length, and to pierce a meander-core by means of a tunnel. To the 
north of the city the Alzette passes on to the Kcuper Marls, and its 
vallev broadens oat as the Vallde de Mersch, although the dissected 
slopes of the sandstone rise steeply away from the valley floor. 
Several streams, notably the Petrusse, the Mamcr and the Eisch, flow 
in a general easterly direction to the Alzette. 

The development of this complex river-pattern upon a varied 
scries of geological outcrops has produced a diverse landscape. In 
the north the so-called Sub-Ardennes Depression', a broad trough 
eroded in the Hunter by the Alien, Wark and Sure, lies along the 
margin or the Ardennes. Near its southern edge the Muschclkalk 
escarpment trends north-eastward, although cut through completely 
in one place by the broad Alzette valley, and in the east it forms some 
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prom in em little peaks of 1,200 to 1,300 feet in height overlooking the 
Sure valley. This scarp is again interrupted by the Ernz Blanche and 



Fig. 79.— The Meddle Auitte Valley and the Qty of LuKEMBGuao 
The northward-Howirg Alzertc leaves Hie broad Vall&e de Rocscr, eroded tn 
\hc Mid-Lias Clays, far a winding? gorge cue across ihc Luxembourg (Lower 
Lias) Sandsione r A few miles downstream from the capital city, the valley 
widen\ out as ihe steep sandstone slopes recede from the river, [caving the wide 
Valldre de Merach eroded from the ICeupcr Marls and floored with reccnE alluvium. 
HeigliEi ace given in feet. 

an (i) Cnne dr France au JQJ9QO*, Sheets XXXIIMO, XXXIV/10 ; and (jj) 
Gt&tegisckt Uberskltiskarlf des Luxemburg tr Land*r y edited by J. Robert. 

the Sure, but is continued on the other side of the frontier into 
Germany, 
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The central part of the Don Pays consists of a tow undulating 
plateau of Luxembourg (Lias) Sandstone, flanked both to the north¬ 
west and to the south-east by the lower but equally undulating surface 
of the Keuper Marls. Most of this plateau lies between about 1,000 
and 1,300 feet, the highest point occurring in the Grunenwald at 
1,434 feet to the north-east of Luxembourg city. The northern edge 
of the Luxembourg Sandstone forms a distinct out-facing scarp, 
which has already been traced across Belgian Lorraine as the Core 
ties Gres de Luxembourg, and a less marked scarp borders the Triassic 
outcrops in the Moselle valley in the cast. In several places this 
sandstone forms striking relief features. The gorge of the Alzeltc 
near Luxembourg city has already been mentioned, and the winding 
valley of the Sure between Rcisdorf and Echternach (where the 
outcrop continues into Germany) is also spectacular. The most 
impressive scenery is in the valley of the Ernz Noire (known as the 
Mutllerdall or Miillerlhal), a right-bank tributary of the Sure in the 
extreme north-cast. Not only has stream erosion cut deep gorges, 
but rainwater percolates into the fissures of this calcareous sandstone, 
enlarging them by solution and forming chasms (such as the famous 
Gorge du Loup), grottoes and caverns alternating with steep but¬ 
tresses and fantastic rock pinnacles. The rocks vary in resistance 
to denudation, and in places strata of siliceous sandstones are much 
less easily attacked than the calcareous sandstones, so stand out 
boldly. Where harder strata outcrop across streams, rapids and falls 
occur, notably the famous Sch lessen turn pel on the Hrnz, Noire itself. 
These sandstones are densely wooded with beech, and the whole 
district, known as the ‘Petite Suisse', is a much visited tourist area. 
Towards the south-west the surface rocks consist or Middle and 
Upper Ua.s days and shales, forming undulating country between 
800 and 1,000 feet high. The valleys occupied by the Alette's 
headstreams have open cross-profiles, with gentle interfluves, though 
occasional bands ol limestone and sandstone form steep scarp- 
slopes. The Habergy Sandstone, mentioned above as forming the 
Cote cies Gres de Habergy in Belgian Lorraine, can be traced as a 
low escarpment, with a maximum altitude of 1,309 feel, from the 
Belgian frontier to the Alzctte valley. 

In the extreme south is the prominent north-facing Oolitic escarp¬ 
ment. forming heights which overlook the Chiers and Alzetic 
valleys: the Gintzenberg near Dudelange. on which stands Luxem¬ 
bourg's radio-station, attains 1,394 feet, and the Halsclicnberg, also 
near Dudelange, is about thirty feet less. A small detached mass of 
Upper Lias limestone, standing prominently on the watershed 
between the sources of the Chiers and an A Incite heudstream* a mile 
to the north of the Oolitic escarpment, is known as the Zolver Knapp 
or the Butte de Soleuvre (1 T 3&5 feel). 
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The Moselle valley is sufficiently distinct to be mentioned specific¬ 
ally, since it forms a depression along the south-eastern frontier; 
the official lowest point in the Grand Duchy is found in its valley 
at the Sure confluence at 423 feet. The flood-plain is covered with 
alluvium and gravels, and the valley-slopes cut in the Keupcr rise 
gently to the west Where the Muschelkalk approaches the river 
the slopes arc steeper, but faults have resulted in step-like south¬ 
east facing terraces at various heights, each backed by a prominent 
scarp. 

Climate.—Considerable climatic variations are experienced over the 
Bon Pays, in spile of its limited size. The Moselle valley in the 
south-east lies to some degree in a rain-shadow and lias a south¬ 
easterly aspect; as a result it usually experiences a pleasant climate, 
with a mean annual rainfall of 26 to 28 inches, monthly temperatures 
varying from about 65 a F. to 35 s F„ and long sunshine hours. The 
rest of the Bon Pays has a higher rainfall varying from about 32 to 38 
inches, and is cooler and cloudier than the Moselle valley. Indeed 
the highest mean rainfall figures for Luxembourg arc found not in 
the much higher Ardennes, but in the south-west on the exposed 
Oolitic escarpment where the total is over 40 inches. As in the case 
of the relief, great local variations occur; sheltered south-facing 
valleys experience more pleasant conditions than do the open 
plateau surfaces. 


Laud-Use and Agriculture,—The Bern Pays i$, in proportion to its 
area, almost as much under woodland as the Ardennes (Fig. 112), 
even though Lhcre was extensive felling in the eighteenth and early 
nineteenth centuries by the charcoal-burners to provide fuel for the 
iron-furnaces. The Luxembourg Sandstone carries considerable 
woodland, notably in the neighbourhood of the capital—the exten¬ 
sive Gruncmvatd to the north-east and the Baumbusch to the north¬ 
west, Another forest is the Marschcrwald to the cast or the Ernz 
Noire valley. As Fig. 112 shows, woodland is widespread on the 
uplands but it has been cleared from the valleys for cultivation. 
Beech is the most common tree, though oak-woods and mixed 
oak-beech woods are still found. Conifers are being planted exten¬ 
sively, especially on the sandstones, by the Administration de$ Eaux 
et Forets, 

The Bon Pay s is a region of mixed farming, mainly practised on 
u subsistence basis, although the local variations in relief soils and 
climate are reflected in differences in emphasis. The damp alluvial 
valley-floors and the heavier marls and clays in the west and south¬ 
west tend to be under permanent pasture. Gentle slopes with well- 
drained soils developed on the calcareous sandstones are devoted to 
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arable, with strips under various crops, and in favoured areas to 
orchards and vineyards. Over the Bon Pays as a whole the land is 
divided more or less equally between grain crops, roots, and green 
fodder with permanent pasiurc. Oats for fodder make tip almost 
half the grain crops, with winter wheat and some rye for human 
consumption. Potatoes, fodder-beet, turnips and swedes comprise 
the root-crops, the first occupying two-thirds of the total area, 
while red clover and lucerne are grown to supplement the permanent 
meadow!ands which are cut for hay. The most significant changes 
which have taken place since the war of 1940-5 have been a marked 
decrease in arable land and an increase in pasture and meadowland. 
While the area under cereals has declined but little, root-crops 
occupied in 1958 only half the area in 1938 and fodder-crops have 
decreased by a quarter. 

Both dairy and beef cattle, mostly Friesians, are kept in the 
Bon Pays: this is the most important aspect of agriculture, Every 
small-holding and farm has a few animals and large herds are rare; 
in the Grand Duchy as a whole (separate figures are not available 
for the Bon Pays) in 1954 only 113 farms out of U,135 units which 
kept cattle had herds exceeding thirty animals, and more than a 
thousand holdings had only a single animal. 

Milk is produced for the capital city and for the industrial towns 
in the south, as well as for sale lo the dairy co-operatives which 
separate the cream to supply the butter factories at Saeul and 
Ettelbruck, The skimmed milk returned lo the farms is fed to 
pigs p which share with dairy-cattle the responsibility of being the 
* cash-crops' in the otherwise subsistence arable economy. There is 
not only a considerable demand within Luxembourg, for pork is 
one of the main items of diet, but a useful export lo neighbouring 
countries. 

Many fruit-trees are grown, including apples, cider-apples, plums 
and damsons: most of these are scattered through the Bon Pays in 
every village for local needs, but some orchards are owned by 
commercial growers, mainly on the south-eastern valley-slopes. 
Rose-bushes are cultivated, notably on the heavy marls and clays of 
the Vallee de Mersch, though the area devoted to roses has consider¬ 
ably declined. About 185 acres were so used before 1914. producing 
six million bushes a year* but in the years before 1939 output fell 
to well below a million, and since the war less than half a million 
have been grown annually, though they still constitute a useful 
export item* 

The Moselle valley is famed for its vines, and allhough the bulk 
of the well-known Moselle wines are produced below Trier, Luxem¬ 
bourg yields quite a range both of light dry white wines and also of 
some sparkling wines. The vineyards are situated on the south-east 
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facing slopes of calcareous Keuper and Muschdkalk rocks, on 
natural or artificially constructed terraces above the river valley* 
The valley h very marginal for wine production* for the altitude is 
considerable, bitter winds from the uplands in the north are experi¬ 
enced despite the sheltered slopes, and both late frosts and wet 
summers with sunshine bdow average are regrettably common 
features. Both total yield and quality therefore fluctuate consider¬ 
ably. 

The occupational census of 1947 gave a total of 50,12J people 
(that is, 27 per cent of the whole population) as being dependent 
on agriculture, and more than four-fifths of these lived and worked 
in the Bon Pays. Several of the predominantly rural cantons had 
quite hi^h densities of population p notably Remich (212) and Cupel- 
len (210), 

The Iron and Steel Industry.—-The basis of the iron and steel industry 
of Luxembourg is the extension of the Lorraine mines te field for a 
few miles across the French frontier into the Grand Duchy (Fig. 69). 
As a result of this geographical accident the country is the ninth 
steel producer in the world, 1 and is the present headquarters of the 
High Authority of the European Coal and Steel Community, More¬ 
over, its economy is predominantly dependent on steel, for this 
accounts for from 65 to 75 per cent of the country's total product¬ 
ivity by value, and, more striking still, for 80 to 90 per cent of her 
exports; the actual percentage of exports in 1954 was 87-4. Even 
more eloquent is the fact that about 20,000 people, or one in every 
six of the working population, are employed in the iron and steel 
industry; compare for example the relative figure of one in eighty 
for Great Britain. 

Ore-\fining -—The rnmette area in Luxembourg extends over little 
more than fourteen square miles, but the deposits are estimated to 
comprise 300 million tons of exploitable ore, with an iron content of 
63 million tons. The field is divided into three basins (Fig. 80) by 
the river valleys I n the western basin, within the triangle of Rodange, 
Petange and DifTerdange, and bounded on the south-west by the 
French frontier, the ore produced is mainly siliceous, with an iron- 
content of about 2K per cent. Between the rivers Alzette and Kuyl 
lies the Esch field, and east of the Kay] the eastern field; these two 
deposits arc calcareous, with an average iron-content of only about 
24 per cent. In 1954 the average iron-content of ore obtained was 
269per cent,distinctly lower than that of French Lorraine; before 

3 A useful publication by the Rritish Iron and Sled Federation Is ‘The 
Luxemburg Iron and Sred Indusliy*, reprinted From Monthly Statistical Bulletin 
(I952J, vol, 27, no. E. Sec also A. Kipgen, "Ihe Luxemboury Iron Industry", in 
Journal of the Iran arid Steel institute (1934), vol. exxx^ (ii) T pp + I P23. 
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1939 the average varied between 30 and 31 per cent. This reduction 
over only fifteen years indicates partly the working-out of the richer 
upper beds, such as the *Esch red bed\ partly post-war technological 
improvements which have enabled the poorer ores to be utilised. 
There is wide variation in the colour and thickness of the indi¬ 
vidual beds, which are similar in nature and occurrence to those in 
French Lorraine. The *grey* and 'yellow' beds comprise today the 



Fig. SO.—The Iron and Steel Industry of Southern Luxembourg. 

Dentils of ihe French iron- and steel-works, nm shown on this map. appear 
on Fig, 73. Jhe built-up areas are generalised- Only the active plants are 
shown. 

T.ft Terres-RoHgM (a subsidiary within the Arhed group); S.M.M. dc Hodanjic* 
Soctfti Miniire a Miiatfurgiquc de Rocking*, 

Bused on z (i)- CtrJIr dr Fftftttt mt ^0fiOQr r sheeli XXX111 10, 11 ; XXXIV.ilO, IL ^ 
fill C'Q.rft {&pogmphitfi j r du dc /jrjfTMlwv, sheets It. t-L 14; (iiiJ 

in formation derived from Monthly Srnnsiictd Bufktftt 095Z), vof. 27. no, U. puhljihed 
hy the Briusfh Iron and Steel Fedcr^iion, 


main exploited deposits; in the Esch basin the workable beds total 
150 feet in thickness. 

In 1955 some 7-3 million tons were produced, of which three-fifths 
was calcareous, Th is a ut p ut does not eq ual th c hi ghest ever„ ach i eved 
in 1926, when 7-8 million tons with an Iron content of 30 per cent 
were obtained. Only twenty-four individual mines are now in 
operation, indicating a steady reduction in number from eighty-one 
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in 1926. Twelve of these are wholly open-easi, where ihe ore is 
worked in large shallow quarries, but many qf the former profitable 
open-cast mines, particularly those in the upper 'Esch red bcds\ 
are now exhausted* for thirty-eight were being operated in 1937. 
The remaining mines are exploited by galleries driven more or less 
horizon ta IK at different levels inlo the mine tie escarpment and into 
the sides of the river valleys. The dip or the strata is for the most 
part gentle and there is liule structural disturbance, so that mining 
costs are relatively low-. Eleven of the mines* producing three- 
quarters or the total, are owned by three big Luxembourg steel 
companies, six others hy four Belgian sled companies, and the 
remainder are small independent concerns. 

The calcareous ores are almost wholly self-fluxing* and the 
Luxembourg smelters blend them with siliceous ores in the propor¬ 
tion of two to one. Although rather more calcareous ore is produced 
this is slit I not sullicient, and moreover the more easily accessible 
calcareous ‘grey b and 'yellow' beds are being rapidly worked out. 
A considerable amount of calcareous ore is therefore imported from 
French Lorraine, and in the post-war period some high-grade ore 
has been obtained from Sweden : between 1946 and 1954 the latter 
sent a total of over five million tons, the peak of 1-3 million tons 
occurring in 1948* since when a considerable reduction has been 

effected. 

Apart from the particular requirements of metallurgical practice + 
Luxembourg is unable to produce sufficient ore to feed her own 
furnaces; in 1954 consumption totalled 9 2 million tons, produc¬ 
tion only 5-9. What is more, the Grand Duchy exported L4 million 
tons, mostly to Belgium, the result both of geographical proximity 
pnd of industrial collaboration and financial relationships. In 
other words, the Luxembourg furnaces actually consumed rather 
more foreign than homt-produetd ore, although in the three pre¬ 
ceding years the balance was slightly in the opposite direction. The 
balance-sheet for 1954 is summarised in the following table; 
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This table represents fairly adequately the post-war pattern, 
except that Luxembourg's exports to Germany and imports from 
Sweden have both been considerably higher in earlier years. In 
1953, too, the Saar look over 6GO P OOG tons but none in 1954. The 
table indicates both the central position of the Grand Duchy in 
Europe, and the present inadequacy of home production of the ore 
which was the basis of her iron and steel industry* 

Sleel Production. —The industrial pattern* as in other west European 
countries, had been dominated by the gradual integration of indi¬ 
vidual enterprises. The largest is the Socme Anonyme des Acifries 
Reusin'* de Burhach* Ekh ei Dudeknge t known generally as Arbed, 
which was created in 1911 by the merging of three independent 
companies. The Terres-Rouges company* incorporated in 1919 to 
take over various installations and properties owned and operated 
in Luxembourg by German interests, entered into association with 
Arbed in 1926* and they have now merged to Form one of Europe’s 
largest combines. Arbed has five plants in operation (Fig. 80), 
together with the Schifilange plant which is at present closed down. 
These include blast-furnaces and Bessemer converters at Belval, Esch 
and Duddangc, blast-furnaces at Terres-Rouges to the north-west of 
Esch (from which molten iron is conveyed through conduits to the 
Belval and Esch converters), and electric furnaces at Dommddange 
to the north of Luxembourg city which produce mainly alloy steels. 
This vast Arbed group has a total capacity of 2 million tons of pig- 
iron* the same amount of crude steel, and 15 million tons of rolled 
steel products. In addition to its ore-mines in Luxembourg, Arbed 
owns others across the frontier in France* connected with its blast¬ 
furnaces by electrified mineral lines and in places by overhead cables. 
It operates another integrated steel-plant at Burbach near Saar- 
brucken in the Saar, it owns collieries and coking-plant in the 
Aachen field, it has financial interests in the Kcmpen and South 
Limburg coalfields, and it controls a number of metal-using 
industries in Belgium, French Lorraine, the Saar and the Rhineland, 
The second industrial corporation in Luxembourg is the $ r A . des 
Hmits-Feurnemix et Aekries de Dijfferdaage 9 St. higher! et Rumcfa*tge f 
known as IJmlir, formed in 1920 to take over and integrate a number 
of mainly German interests. The Rumelange works, comprising 
three small blast-furnaces, stood idle during the in ter-war period, 
and was dismantled during the 1940-4 period by the Germans. 
Hadir's main plant is at DilTerdange (Fig. 80), where its nine furnaces 
have a capacity of a million tons of pig, its six Bessemer converters 
can produce 800,000 tons of crude steel, and its rolling-mi I Is can 
process 700,000 tons of semi-finished steel. While not of the indus¬ 
trial stature of the Arbed group, Nadir' s interests arc wide, and 
R.G.W.E—L 
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include iron-ore mines in the district and at Ottange in French 
Lorraine, and also a large rolling-mill at St lngbert in the Saarland. 

The third company is a subsidiary of the Belgian CockmU-Qugree- 
Marihave group, the Societd Miniere ei Mdiallurgique de Rodange, 
whose works are situated north of Rodange near the Belgian fron¬ 
tier, adjacent to the Luxcmbourg-Petange-Paris railway-line. Five 
blast-furnaces and four Bessemer converters are in operation, each 
with an annual capacity of half a million tons, several rolling-mills 
specialising in rails, iron and steel foundries* and a brick-making 
plant. The company owns ore-mines both in the Grand Duchy near 
Rumelange and in French Lorraine* with which the works are 
connected by overhead cable. 

The Steinfort works in western Luxembourg, situated five miles 
east of Arlon, and owned by the Belgian Angfetir-A thus group, closed 
down in 1951 as a result of the world depression, reopened just before 
the war, bui have now permanently ceased operation. 

In 1955 these three steel companies, operating seven individual 
groups of plant (Fig. SO), produced 3-05 and 3 23 million tons of 
pig-iron and of crude steel respectively. The industry consumed 
10-6 million tons of ore. rather more than half of w hich was obtained 
from abroad, and used over 3 a 5 million tons of coke in the blast¬ 
furnaces, There are no coke-ovens in Luxembourg, as it has always 
been considered more economical to import fuel in the form of coke; 
no outlet is afforded in the Bessemer steel-converters for the use of 
coke-oven gas. While Belgium and the Netherlands supplied some 
coke before the war of 1939-45, since then Germany has provided 
almost alt of Luxembourg's requirements. 

A large proportion of Luxembourg’s steel enters into world com¬ 
merce, but it is difficult to give precise details since figures are pub- 
fished for the Union Ecommique Beigo-Lu.x t mhourgeohe as a unit. 

Steel-using Industries.—A number of important steel-using firms are 
active in the Grand Duchy. The largest is the Paul Wurth works at 
Hollerich in the southern suburbs of the capital; a proportion of its 
share-capital is held by Arhed-Terres-Rougcs. This firm has a wide 
range of interests, developed over the years from a small foundry 
and boiler-works; it builds and erects bridges all over the world, it 
specialises in installations and equipment for iron- and steel-works, 
it has a high reputation for the construetion of cranes, and it manu¬ 
factures a variety or factory machinery and railway rolling-stock, The 
long-established firm of buchscher, with its works at Wecker near 
Wasserbilltg on Lhe German frontier, manufactures agricultural 
implements and machinery, serving the farming country of the Bon 
Pays and the Moselle valley. From its situation in the Moselle 
wine-eountry p it has for long made wine-presses for local use; this 
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industry has developed so that the works now export winepresses to 
winemaking centres of central and southern Europe and also to the 
vine-growing areas in the southern hemisphere. The firm manufac¬ 
tures other presses and extractive machinery, as for cider and for 
vegetable oils. Lesser centres of engineering and metal manufac¬ 
turing include Lint gen and Kelspdt to the north of Luxembourg city* 
where tools and kitchen implements are made, and Hunsdorf which 
manufactures mining equipment for the Luxembourg ore-fields, for 
Lorraine and for further afield. 

Other fndiisTrk^. —Other industries are much le$$ important, most 
of them concentrated in the capital. They include textile factories 
(survivors of a widespread domestic industry) making woollen cloth T 
hosiery and knitted goods, leather-tanning for shoes and glove$ T 
brewing and distilling, and the manufacture of cigarettes. Small 
brick-works, cement-works and saw-mills are found in most towns 
and villages. Luxembourg city has many small-scale industries, 
particularly in the suburb of Hollerith to the south. 

The following table summarises the value of Luxembourg's 
industrial production by major items, and illustrates the fundamental 
importance of steel. 

Value of Industrial Production, 1954 
(Milliard Francs) 


Raw and sctnt-linisbcd steel „ 9&04 

Metal manufactures , 1-050 

Chemicals (including basic slag) . , . 1 -022 

Ironore mining . 0-702 

Building industry . „ „ . . 1-13-1 

Milk products (baiter, cheese) . . . . 0 &44 

Tobacco and other food industries . „ , 0-206 

Brewing and distilling ..... 0-256 

Leather 0-21-1 

Electricity and gas ...... 0 l 520 

Miscellaneous . .... I 276 


Total . . 16 B28 

Source: Annual re tfalisliqm r, 1935. published by the Office dc ta SfatlsUqm 
Generate £ LiiXcmbou rg, 1956), 

Finally, mention must be made of the + tourist industry \ This 
attractive little country , situated in the heart of western Europe and 
the focus of several trans-continental tines, is visited by a large 
number of tourists every year. Deliberate Slate encouragement and 
propaganda have fostered this. The chief tourist centre is the capital, 
partly because of its own interest as a charming and historic city* 
partly because it is an excellent centre for the country as a whole. 
Many small towns and villages cater extensively for visitors— 
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Echtemach for the SOre valley and the 1 Petite Suisse’ district. 
Remich and Wormeldange for the Moselle valley, Vianden, Diekirch, 
Ettelbruck and CJervaux for the Ardennes, Moaddrf-le$~ Bains in 
the extreme south for its mineral springs. In addition, the excel¬ 
lently organised youth hostels attract large numbers of younger 
visitors; there were 74,000 'nuit&s' in 1954, including over 7,000 
from Great Britain. 

Settlement, The density of population over the Bon Pays was 360 
per square mile at the end of I958 f comparing notably with the 
Ardennes (127 per square mile). This figure for the Bon Pays is as 
high as it is because the iota] population includes both the capital 
city (71,612 people)> and the industrial area, notably Esch-sur-Alzelte, 
the centre of the steel industry, which had a population of 29,002 
in 1958, Differdange (18,336), Dudelangc (15,028), and P£tangc 
(13*812) were other towns almost exclusively preoccupied with 
iron and steel manufacture. The Bon Pays, occupying two-thirds of 
the area the Grand Duchy, contains 92 per cent of its total 
population of 322,000. the result of a diverse agriculture and a 
highly developed iron and steel industry. 


Chapter 12 

THE PLAIN OF ALSACE 

The valley of the Rhine from Basel to Mainz consists of a broad 
trench bordered by parallel step-faults which demarcate each edge 
of a rift-valley. The formation of this rift-valley and in particular 
of its western containing wall, the Vosges, is described on pp. 513-14. 

During much of Tertiary times the rift-valley formed a long arm 
of (he sea opening southward, which later became a brackish inland 
lake draining through what is now the Porte de Bourgogne (see p. 366) 
to the south-west Vast amounts of sediment, chiefly Qligocene 
clays, were deposited on its floor. Probably during the Pliocene 
period, earth-movements caused depression further to the north, 
and the proto-Rhine, which had previously formed a headstream 
of what is now the Saonc draining to the plain of Bresse (sec p, 370). 
was forced to develop a remarkable right-angle bend near Basel 
and to flow northwards through the rift-valley. Thus not only was 
the river’s direction reversed, but its base-level was lowered and so 
sis erosive power was increased; as a result it cut deeply into the 
Tertiary deposits. During interglacial and immediately post-glacial 
times, great thicknesses or sands and gravels were deposited on the 
floor of the rift-valley by torrents flowing from the Vosges, the Jura 
and the Black Forest, there were also considerable and very signifi¬ 
cant deposits of wind-blown loess f similar in origin and character 
to the linum of Picardy and southern Belgium (see p, 23), The 
Rhine and its tributaries have continued to deposit material on the 
present flood-plain ; in the neighbourhood of Kembs in the south 
this Recent alluvium is more than thirty feet in thickness. 

Only occasionally are the underlying rocks, mainly Oligoccne 
days, revealed in the floor of the valley by removal of the newer 
sediments. The most notable of some small outcrops of Jurassic 
rocks is a bar of limestone which crosses the Rhine transversely 
near Kembs* causing the Islein rapids. 


THE PttYSECAL FEATURES 

The plain of Alsace forms the south-western portion of this rift- 
valley floor T extending northward for ninety miles from the foothills 
of the Jura (The Jura alsademe) to the German frontier along the 
river Lauter. and varying in width from tec to twenty-five miles 
between the Rhine’s regulated channel and the foothills of the Vosges. 
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Three relief divisions may be distinguished: the higher terraces 
sloping gently eastward fro in 600 feet above sea-level along the 
Vosges foothills, the Smdgau in the extreme south of the rift-valley H 
and the flood-plains of the 111 and the Rhine in the south and of the 
Rhine alone to the north of Strasbourg. 

The Higher Terraces.—The foothills of the Vosges, composed of 
Triassic and Jurassic sandstones, form stepped terraces (the so-called 
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storms. As a result* extensive deposition tikes place on the plain 
immediately beyond the foothills* where the gradient abruptly lessens 
and the rate of flow is checked. The confluence of each of these 
Vosges streams with the 111 forms an acute angle marked by the 
deposition of gravels, among which the waters how in braided 
streamSt sometimes below the surface. 

Much of this area consists of marsh (where the water-table is high), 
alternating with dry pebble-banks covered with scrubby vegetation. 
The Thur in particular flows across a large arid gravel-fan (the 
Gchsenfcld), where it leaves its deeply-cut valley below Thann. Parts 
of it have, however* been improved by irrigation to provide meadow- 
land of sorts. North of Seles tat lies another area of gravels and 
marsh, for w'hich the river Scheer is responsible. 

To the north of Strasbourg* beyond the 111 confluence* rivers flow 
down to the Rhine from the Low Vosges, notably the Zorn, the 
Moder p the Sauer and the Lauter (Fig, 81). Each of these has 
deposited a fan of coarse sandy deposits, broadening eastward 
towards the Rhine. 

Lo^jj-soils in places swathe the surface of both the gravels and the 
Tertiary days, forming a widespread 'maniemi limoneux\ A distinc¬ 
tion is drawn in Alsace between the * loess widen \ which has been 
reworked by running water and rede posited in strati lied layers 
though retaining many of its original characteristics, and the 'loess 
recent' t the true wind-blown material lying at all levels. The loess 
weathers to form a friable yellowish loam* warm and easily worked, 
and is for the most part under arable cultivation. The soils arc 
rather dry* the result of their high porosity, hut the underlying clays 
are usually adequately damp. 

The Siuidgau. — One part of the plain of Alsace* in the extreme south 
of the rift-valley, merits special attention. The name Sundgau, 
which means the southern region'* is applied to this district situated 
between the limestone foothills or the Jura and the river 111 above 
Mulhouse, Its undulating surface ascends from about 850 feet above 
the 111 valley to 1,400 feet in the south, most of it lying between 1*250 
and 1,350 feet. The underlyi ng rocks eonsi st of 01 i gowne days* and 
in the south (in the district know n as Ajoie) these clays appear on the 
surface. Elsewhere the country is covered with irregular sheets of 
fluvio-glacsal sands and gravels, laid down by the powerful inter¬ 
glacial and post-glacial tributaries of the proto-Rhine. The present 
rivers crossing the Sundgau have dissected these sheets of gravels* 
forming broad shallow valleys in many places cutting down into the 
Obgocenc clays* and leaving flat-topped interfluves still covered with 
the gravels. The present rivers are much smaller than those of late 
glacial times, and wander vaguely across their floors as misfits. Many 
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of their tributary valleys are now dry, the result of a lowered water- 
table, others contain temporary streams which run down the valleys 
after heavy rain, to lose themselves in the gravel-sheets where they 
open out into the more level plain. Small patches of good loam- 
soils have developed on a sporadic cover of loess. 

The western Sundgau is characterised by more than 200 lakes with 
an aggregate area of only about square miles (Fig, 82). They 



Ftc. 82 ,—The Sundgau op Southern Alsace. 

Heights on the map are given in feet 
Based on Carte <it France au 50&&, sheets NXXVI/21, 22 \ XXXVIt/21, 22. 

occur in the Hat valley-bottoms, strung out in lines along depressions 
in the irregular gravel cover, their floors underlain by impermeable 
clays. Some arc maintained artificially by dams. 


The (II and Rhine Flood-plains,—A distinct step (of twenty feet or so) 
at the eastern edge of the river terraces marks the descent to the 
flood-plains of the (II and the Rhine. Especially in the south these 
flood-plains are almost horizontal from west to east, but have a 
distinct northward slope. As a result the III, which rises on the 
flanks or the Jura, flows northwards for some eighty miles almost 
parallel to the Rhine, until the easterly slope of the plain becomes 
Hither more marked, causing the tributary to converge upon the 
Rhine and finally to join it ten miles north of Strasbourg. 

The Rood-plains of the 111 and the Rhine were composed of gravel- 
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sheets deposited by the swollen rivers towards the end of the Pleisto¬ 
cene, A lowering of base-level to the north (see p. 21} resulted in 
renewed down-cutting into these gravel-sheets, and so now the 111 
and the Rhine each occupies a broad flood-plain separated by a 
distinct terrace formed of these gravels. 

The flood-plain of the 111, three miles in width, is intersected by the 
braided water-courses of the river and its gradually converging 
tributaries- This flood-plain was formerly covered with swamp, 
interspersed with islands of gravel and clumps of trees, k nown as the 
Ril'd, Much of this Hf-Rwd has been reclaimed, as evidenced by the 
network of drainage channels and the carefully maintained water- 
meadows, though pans, notably in the angle between the Sehcer and 
the 111, arc still marshy, and most areas even though protected with 
dykes are liable to flooding in winter. Settlements are notably absent, 
even in the reclaimed districts. 

THE RIVER RHINE 

The Rhine winds over the floor of a flood-plain which varies in 
width from a mile or so just below Basel to nearly three miles near 
Strasbourg. Its current is swift, for between Basel and Strasbourg 
there is a fall in altitude of some 330 feet; during times of high 
water, particularly in early summer, the river twirls powerfully down¬ 
stream, Much of this Rhine water comes from its Alpine head- 
streams, and the river carries an enormous amount of gravel* sand 
and silt. Much of this is deposited on the floor of the flood-plain, 
largely as a result of the sudden decrease in gradient and hence in 
the speed of the current; at the Istein rapids at Kembs in the south 
the rate of flow is about eleven knots, but the average rate between 
Basel and Strasbourg is only five to six knots. 1 

Before extensive works of regu lari sat ion were carried out in the 
nineteenth century {discussed below), the Rhine meandered over 
its flood-plain among an ever-changing series of braided channels 
and gravel islets, and the flood-waters extended over an area several 
times as wide as at the present. The main river is now' contained 
between reinforced banks* usually cutting across meanders to pro¬ 
vide a more direct channel Bui on either side of this channel 
remain pan-silted backwaters* cut-offs and minor channels, where 
patches oT alder, willow and poplar alternate with reed-swamps. 
This area is known as the Rheinwald or the Rhrin-Rizd, Parts have 
been reclaimed to form tolerable summer pasture, particularly 
w r hcre the old gravels are overlain with sand and mud. But much 
of this Ried still remains unreclaimed, for the gravel-sheets are too 
unrewarding to merit the effort involved. Sometimes the lower 
s A* Dcmangeon and L. Fcbvre, Lc Rhm (L935h p. 158, 
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of their tributary valleys are now dry, the result ora lowered water- 
table, others contain temporary streams which run down the valley's 
after heavy rain, to lose themselves in the gravel-sheets where thev 
open out into the more level plain. Small patches of good loam- 
$Oi!s have developed on a sporadic cover of loess. 

The western Sundgau is characterised by more than 200 Jakes with 
an aggregate area of only about H square miles (Fig. £2), They 
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sheets deposited by the swollen rivers towards the end of the Pleisto¬ 
cene. A lowering of base-level to the north (see p, 21) resulted in 
renewed down-cutting into these gravel-sheets* and so now the ill 
and the Rhine each occupies a broad flood-plain separated by a 
distinct terrace formed of these gravels. 

The flood-plain of the 111, three miles in width* is intersected by [he 
braided water-courses of the river and its gradually converging 
tributaries. This flood-plain was formerly covered with swamp, 
interspersed w ith islands of gravel and clumps of trees, known as the 
Ried+ Much of this ftf-Ried has been reclaimed, as evidenced by the 
network of drainage channels and the carefully maintained water- 
meadows, though parts, notably in the angle between theScheer and 
the Ilf are still marshy, and most areas even though protected with 
dykes are liable 10 flooding in winter. Settlements are notably absent, 
evert in the reclaimed districts, 

THE RIVER RHINE 

The Rhine winds over the floor of a flood-plain which varies in 
width from a mile or so just below 1 Basel to nearly three miles near 
Strasbourg. Its current is swift, for between Easel and Strasbourg 
there is a fall in altitude of some 330 feet; during times of high 
water, particularly in early summer, the river swirls powerfully down¬ 
stream. Much of this Rhine water comes from its Alpine heud- 
streams, and the river carries an enormous amount of gravel, sand 
and silt. Much of this Is deposited on the floor of the flood-plain, 
largely as a result of the sudden decrease in gradient and hence in 
the speed of the current; at the Lstcin rapids at Kembs in the south 
the rate of flow is about eleven knots, but the average rate between 
Basel and Strasbourg is only live to sis knots. 1 

Before extensive works of regularization were carried out in the 
nineteenth century (discussed below}* the Rhine meandered over 
its flood-plain among an ever-changing scries of braided channels 
and gravel islets, and the flood-waters extended over an area several 
times as wide as at the present. The main river is now contained 
between reinforced banks, usually cutting across meanders to pro¬ 
vide a more direct channel. But on either side of this channel 
remain part-silted backwaters, cut-olTs and minor channels, where 
patches of alder, willow and poplar alternate with reed-swamps. 
This area is known as the Rheinwald or the Rhein-Hied Parts have 
been reclaimed to Form tolerable summer pasture, particularly 
where [he old gravels are overlain with sand and mud. But much 
of this Ried still remains unreclaimed. Tor the gravel-sheets are too 
unrewarding to merit the effort involved. Sometimes the lower 
1 A. Dcmangrcin and L, Fcbvre, Ur Rhin (I933J, p. 1SSL 
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layers of the grovel-banks have compacted into intractable conglo¬ 
merates, which dry out into a concrete-like mass. Even in the main 
regularised channel, new gravel-banks still form and change their 
positions during flood times. 

The volume of Rhine water is exceedingly variable. The following 
graphic figures have been quoted 1 for three points within the rift- 
valley section: 

(Cu.m, per Second) 
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During much oT winter, ihc Alsatian Rhine experiences low water 
because or the freezing of its Alpine head streams, and a further 
period of low water occurs in late summer, with a maximum in late 
May or early June, Floods may lake place at any time, but they 
are most pronounced in early summer and can still be dangerous 
should there be a sudden and concentrated thaw. 

The Rhine Navigation.—The navigation of the Rhine is obviously 
handicapped by these many physical disadvantages. Yet because 
of its situation, the river has been used for centuries and much effort 
has been expended in schemes of regutarisalion. During the nine¬ 
teenth century, as a result of works begun in 1817, the main river 
was gradually confined to a straightened dyked channel This 
regular! sat ion was completed as far upstream as Mannheim by 
1866, and in the decade after 1906 the Mannheim-Basel section was 
also straightened and embanked. The dyked course between Basel 
and Mainz is about fifty miles shorter than the natural channel, 
thus resulting in a steeper gradient, and this, combined with the 
confining of the waters to a narrowed channel, produced a much 
swifter current and made upstream navigation extremely difficult 
In addition, the development of railways along the Rhine valley, 
linking Basel directly with the lower Rhineland and the North Sea 
ports, caused navigation above Mannheim virtually to cease until 
the twentieth century. From 1907 to 1914, however, further regular- 
isation was carried out in the section between Mannheim and Stras¬ 
bourg, and more improvements in the Alsatian section took place 
in the inter-war years, notably in the Istein section below Basel, 
Developments by the French authorities involved the improvement 
of the river-port of Strasbourg, and the construction of the initial 

■ Op. cii. ( 1935), p. (55. 







THE PI MS OF ALSACE 


299 


section of the Grand Cana! d*Ahace* In 192S, moreover, the Swiss 
began a considerable development and extension of the river-port 
of Base]. 

The result oF these developments is that at the present time an 
effective minimum depth or about eight Feel is maintained as far 
upstream as Strasbourg-Kelil, unless an exceptional period of low- 
water should occur. Between Kehl and Basel the river is negotiable 
by barges of from UDOQ to 1,500 tons towed by powerful tugs and 
with expert pilotage, but this. is normally only for about ninety days 
in the year between the beginning of June and the end of August. 

The Grand Canat d* Alsace* — Since Alsace returned to France after 
the war oF 1914-18, that country has been very interested in a left- 
bank lateral canal, with the dual Function of overcoming the naviga¬ 
tional difficulties of the Rhine and of utilising its hydro-electricity 
potential. In [919 the State-sponsored Sode W des Forces Matrices 
dn Rhin was formed, which produced a most ambitious multi¬ 
purpose project involving a lateral canal of seven sections. One 
of the clauses in the Treaty of Versailles empowered France to 
divert water from the Rhine, providing that navigational facilities 
were not thereby impaired* France was in the strong position of 
having five members on the post-war Rhine Commission compared 
with Germany^ four, and despite protests by Germany and also 
by Switzerland she decided to go ahead. 1 

The first stage was designed to overcome a serious obstacle on 
the river near Kembs below Basel, the transverse J stein Bar of resist¬ 
ant Jurassic limestone. The concent rat ion of the current in a more 
direct channel had caused serious erosion below the bar. forming 
rapids extremely difficult of negotiation and impassable for much of 
the year. The French first constructed the Kembs barrage, com¬ 
pleted in I927 s designed to raise the level of the main river and so 
provide water for a new lateral canal* as well as for the Huningue 
Branch Canal which links, with the aid of five locks, the river-port 
of Basel with the Rhdne-Rhine Canal to the north-west (Fig S5). 
The next stage was to cut a Kembs by-pass loop of Four miles, 
rejoining the Rhine below the Tstein rapids by means of a locked 
connection. A power-station was built at the northern end ot this 
Canal to utilise the head between the level of the canal and that of 
the river The scheme was completed in 1932, and all traffic to or 
from Basel then utilised the canal, negotiating the sets ol locks at 
each end : the section of the Rhine thus by-passed was in future 
neglected For navigation. 

1 J. Killer, ' CAmtaBement du fthin francs\ in A. dc G. (1953), vol. Ixii, 
pp. 365-S, gives an account of the Installations at Ottmarsheim, See also J. 
ijbadi^ ’ Le Grand Canal d B Alsara\ in Gwgraphm (1953), no. 27, np, 78-31 ; 
this includes a useful map. 
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No further progress took place before the war of 1939-45, but 
in 1950 the French Government authorised the nationalised com- 
pany of Ekaridti de Fram e to go ahead with a second stage, A 
further loop was constructed between Kexnbs and Ottmarsheini; 
traffic now passes through the Kembs locks along both new sections, 
and so by a further set of locks to rejoin the Rhine, where a second 
power-station was built. This stage was completed in 1952. The 
third loop between Gltmarsheim and Marckolsheim was then 
commenced, and the Fessenheim station was completed in 1958. 
The whole position was, however, radically altered in June 1956, when 
agreement was reached in Luxembourg between Germany and France 
concerning the future of the Saar {see p. 274), in which one of the 
terms involved the Grand Canal iVAlsace. The French Government 
agreed not to proceed with this canal beyond Marckolsheim, the 
northern end of the third loop. Beyond that point the river itself 
will be improved with stabilising barrages, and hydro-electricity 
plants will be constructed. 

The Otlmarshcim, Kembs and Fessenheim power-stations now 
afford a considerable contribution of electricity to the French grid. 
In 1953 they produced 104 p 0-91 and HI million kwh respectively. 
The importance of the post-war contribution of hydro-electricity to 
the national economy fa shown by these figures : 
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Soure*; Dirtctkn dr FHectricifc\ Minbtrtr? de Hndmfrie rr du Commerce 
published in various volumes of Amuairc mtbtique dr fa France. 


LAND-USE AND AGRICULTURE 

Climate.— Climatically the plain of Alsace is well favoured for agri¬ 
culture, at any rate compared with Lorraine to the west. The mean 
annual rainfall varies from 19 inches at Colmar, which is very much 
in the rain-shadow of the Vosges, to Strasbourg with 26 inches 
The continental influences in this eastern part of France are mani¬ 
fested in a marked summer maximum of precipitation. July usually 
being the wettest month. The summers are warm, the mean monthly 
temperature at Strasbourg being 65 F. s and sunshine hours are 
long. Strasbourg has in fact recorded a maximum temperature of 
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102° F., while the tendency to conti tie ntality is also indicated by 
a record minimum of - 16 F. and by the fact that the mean January 
temperature is 31 F< In severe winters the Rhine may freeze, as in 
1952, and a navigable channel may be difficult to maintain even with 
ice-breakers. As many as eighty days with frost may be experienced. 

The Vosges do, however, provide a surprising degree of shelter 
(see p. 617); spring comes appreciably earlier than in Lorraine, and 
the sou lb-easterly aspect is of great importance to such crops as the 
vine. The fact that grapes and tobacco flourish, and that even 
peaches, apricots and almonds grow in favoured localities, is evidence 
of the pleasant summer climate. 

Agriculture. 1 — The main agricultural variations in the gently sloping 
Alsatian plain are largely the result of differences in soil-types— 
whether the soils are developed on hess, on recent alluvium, or on 
diluvial sands and gravels. The first tend to be under arable cultiva¬ 
tion, the second under permanent pasture, the third under woodland, 
scrub-forest or marsh. 

The warm well-drained loess^oUs form an "apron' over the lower 
slopes of the foothills and extend in places into the plain itself. To 
the youth of Sflestat, in Haut-Rbin, the /wus-cover is uneven and 
patchy, but in Bas-Rhin it is quite extensive. To the north at 
Strasbourg these fertile loam-soils occupy most of the Saverne 
*embayment\ which forms a broad re-entrant into the Vosges (see 
pp. 521-2 and Fig. 1 19). From this, three ‘ promontories' of similar 
soils extend eastward, almost to the edge of the Rhine flood-plain, 
between the b sand-deltas' of the Zorn. Moder, Sauer and Lauter 
(Fig. 81). These undulating plains form a very fertile part of Alsace. 
The most prosperous district is that which lies to the north-west of 
Strasbourg crossed by the main road and railway running westward 
to Nancy and by the Marnc-Rhine Canal ; this district is known as 
the Kochersberg, after a prominent hill on which stood a castle built 
by the bishops of Strasbourg. Holdings have been subdivided 
through generations of parcrflemtfil \ indeed, in some cantons the 
average unit is a mere 700 square metres and cultivation is on a 
garden scale. 

Wheat, maize, barley (for brewings sugar-bee t t tobacco, potatoes 
and oats (Tor fodder) are grown wherever these loamy soils occur* 
Dairying is widespread; in 195S there were 97,000 dairy cattle in 
Bas-Rhin and 56,000 in Haut-Rhim Large numbers are grazed in 
summer on the Ried pastures and stall-fed in the winter on locally 
grown trefoil, lucerne and fodder-beet. 

Hops are widely grown, usually on a small family-holding; indeed, 

1 E. Juillard. La Vie ruralt dans la plaint de Basse-Alsace: ezsai de geo¬ 
graphic \ 1951). 
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this is one of the world's chief producing areas, supplying the many 
Rhineland breweries in both France and Germany. To the south 
of Strasbourg numerous orchards of apples, plums, cherries and 
even peaches and apricots nourish on the south-facing slopes covered 
with calcareous down-wash; this fruit cultivation is a tribute to the 
long hours of summer sunshine and to a freedom from spring frosts 
on the slopes. The vineyards on the slopes of the foothills and in the 
valley re-entrants arc described on p. 519, as they belong to the 
Vosges rather than to the plain; the vine-growing area is officially 
described by the Minin ere de 1'Economic Nationals as the 'Zone 
sous-wsgiinne du yignoble’ t 

The reclaimed alluvium of the Ried of the 111 plain is mostly under 
permanent pasture, but in places there are market-gardens, growing 
peas, potatoes, carrots and asparagus both for the urban markets and 
for the canning industry. In the northern part of the Rhine Ried 
tobacco and hops arc grown on small-holdings cultivated by families. 

Woodland, -Much of the Alsatian plain, especially in the south, is 
not reclaimed, and consists either of marshes along the Rhine flood- 
plain and to a less extent along that of the III, or of forest on the 
loess -free gravels and coarse sands, in the Sundgau about a quarter 
of the surface is wooded {Fig. 82). In the south of the Rhine plain 
itself the forest of the Harth extends over the gravel-flats from north¬ 
west of Basel for nearly twenty miles as Tar as Ensisheim, This is a 
poor scrub-forest, of little value except for cutting vine- and hop- 
poles from the stunted oak-coppicc. Further to the west between 
the rivers Doller and Thur is the Foret de Monnenbruch (Fig. S3), 
an even poorer area of scrub-woodland. Some smaller woodlands 
are found in Middle Alsace, notably the Thurwald in the lower Thur 
valley, the Nicderwald in the Fecht valley and the lllwald to the 
south-west of Strasbourg. Woodlands also occur on the sandy areas 
in Lower Alsace to the north of Strasbourg -the Foret deVendenheim 
in the Zorn valley, the extensive Hagucnau forest which covers the 
‘sand-delta’, seamed with distributaries, of the Moder and the Sauer 
(Fig, 81), and the Bicn Wald in the lower Lauter valley, although most 
ot this lies across the frontier in Germany. These sandy areas have 
been carefully planted w ith pines, and provide timber of much better 
quality than does the semb-foresi on the gravel-sheets south of 
Strasbourg. 

Some indication of the land-use distributions which have been 
described is given by the statistics of the Alsatian departments of 
Haut-Rhin and Bas-Rhin. Admittedly the former includes the 
eastern flanks of the High Vosges and the latter a part of the Low 
Vosges, but they do provide some indication of the order of mag¬ 
nitude involved. b 
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MINING AND INDUSTRY 

Agriculture represents only one aspect of the economy of Alsace, 
for this is a considerable industrial region. Deposits of minerals 
include potash in the south and petroleum in the nonh, the latter 
being substantially less important (Fig. 36}. 

Potash.—In 1904, when this territory was in German hands, borings 
were sunk to the north of Mulhouse in q nest of mineral oil Deposits 
of potash in the form of syhite (KG) were discovered in the Otigo- 
cene strata, deposited when the rift-valley was a gulf of the sea in 
early Tertiary times. One stratum of potash, about four feet thick, 
lies at 2,057 feet, another nearly three times as thick is seventy feet 
lower. The extent of the deposits, covering nearly eighty square 
miles, was revealed by some hundreds of borings put down through 
the sandy soils of the Foret de Nonnenbrueb. The deposits contain 
between 12 and 22 per cent of pure potash, in places as much as 30 
per cenu and the estimated reserves are l P >00 million tons, of which 
half are readily exploitable by present techniques. Before 1918 the 
great German KatisyndikQi was mainly concerned with the exploita¬ 
tion of its own vast deposits between the rivers Wcser and Elbe, 
the chief centre being Siassfurt; this was the only major potash 
resource worked in the world at that lime and the monopoly was 
jealously guarded. The ttonncnbruch deposits were therefore 
exploited only slowly and the annual output was deliberately limited 
to a mere 4 per cent of ihe German total, or about 50,000 tons of 
pure potash. As a result, until after the war of 1914-18 relatively 
little development took place. With the reacquisition of Alsace by 
France the Stassfurt monopoly was broken, and within three years 
the Alsatian output had trebled us compared with pre-war figures. 
Several companies are now operating the held, one of which (the 
Mines Domaniates de Potass? d'A(succ) was acquired by the French 
Slate in 1924. Seven individual groups of deep mines are situated in 
the angle between the Doller in the south and the 111 in the west 
(Fig. 83); each is served by mineral-lines, branching from the main 
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Strasbourg-Mulhouse railway. A number of pleasant cites-ouvrieres 
bouse the 12,000 workers; the large Cirf Sre. Bcirbe was built a mile 
north of Wittenhdtn to serve the neighbouring Eugene and Theodore 
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mines, five housing estates in the extreme west house the labour for 
(he Ametie mines near WiitelsHeim, and there are several more. 
These mines and housing estates are dispersed among the woodlands 
of the For&t dc Nonnenbnich, 
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Development after 1919 proceeded apace, and! by 1926 compe¬ 
tition with German potash necessitated an agreement between the 
two countries concerning the amount which might b’ put on the 
world market, although several other countries (notably the U,S A. 
and the LLS.S.R,) were also increasing their output. This agreement 
was actually soon scrapped. By 3 93? France was producing annually 
ju$t over three million tons of crude potash, or 16 per cent of the 
world total, compared with Germany’s 63 per cent and the U.S.A.'s 
9 per cent. After the end of the war of 1939 45, the enormous 
demand for fertilisers resulted in a considerable increase of output ; 
in 1958 France produced 8 r 5 million tons, nearly three times her 
highest pre-war output, of w hich 40 per cent was exported, Several 
processing factories have been built near the groups of mines. Much 
of this potash, crude and refined, is shipped from Strasbourg by 
barge down the Rhine to Antwerp, hence to the Benelux countries 
(her main customers), Great Britain and even the USA. 

PetroleumH—Petroleum occurs on a small scale in northern Alsace. 
Oil-seepages were known and utilised in this district as early as the 
fifteenth century, especially near the village of Pechelbronn (which 
means 'pitch-spring'), and from 1735 small patches of oil-sands 
occurring near the surface were worked. As late as 1888 these 
sands (the ‘ fentilles de sable') were mined by a German company 
by means of shafts and the oil extracted from the sands. \n 1881 
the firsl borings were sunk, and oil was pumped from depths between 
650 and 3,000 feel. Today a series of oil-wells operates along a line 
parallel to the Rhine, The company working the oilfield is the 
S.A, d T Exploitation Afiniere tie Peckt8>TQnn f with its subsidiary She 
Society Fran raise Alsdcietme des Carhuranis, Further research and 
prospecting is being carried out by the SoriSti de Prospect ion et 
d'Exploitation Petro fteres en Alsace, and a little oil has been found 
elsewhere, notably in the triangle between Emcin, Barr and Sdcstat, 
to the west and north-west of Mulbou*e s and near Altkirch in the 
Sundgau. The Alsatian output of oil is, however, small. In 1958 
the Pechelbronn wells produced 26,920 ions, the Staffelfdden field 
in southern Alsace another 43,612 tons, out of a French total of 
I 4 millions. This was only a small contribution to the 29-8 million 
tons through-put of French refineries. 

Industry—[n May 1954, according to the occupational census, 
106,360 people were employed in agriculture and 227,440 in industry 
in the two departc/iienis of Haut-Rhin and Bas-Rhin. The most 
important aspect of industry is the manufacture of textiles, which 
began in mediaeval times on a domestic scale in the foothills of the 
Vosges, where it still continues (see p, 520), The introduction ol 
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steam-power during the Industrial Revolution resulted in a certain 
degree of concentration in Mulhousc, Colmar and Belfort, and two- 
thirds of the operatives in this eastern textile region now live in and 
around these three towns. A]though the emphasis is on the pro¬ 
duction of cotton cloth, a wide range of other textile products is 
made—sewing-thread, printed calico, woollens, silk and rayon. 
Other industrial activities are concentrated at these three towns, 
and especially at Strasbourg (see below). 

POPULATION AND SETTLEMENT 

The distribution of population and settlement shows some inter¬ 
esting features. Several areas are virtually uninhabited* notably 
the higher parts of the Sundgau among the lakes and woodlands, 
the Ried along the floor of the Rhine flood-plain, the gravel-sheets 
on the higher terrace-plains, and the forested sandy 'deltas' of Lower 
Alsace, The aridity of the higher gravels and the waterlogged 
character of the lower gravels are alike inimical to anything but 
poor forest growth. 

The /otfjs-areas on the terraces are occupied by a quite dense 
agricultural population, spread out in a close pattern of prosperous 
villages and individual small-holdings. This is particularly notice¬ 
able in the Kochersberg district to the north-west and west of 
Strasbourg. To the south of Strasbourg the pattern of settlement 
takes on a linear character, reflecting the parallel bells of land-use. 
One string of villages lies on the higher ground between the respec¬ 
tive tffcJ-districts of the Rhine and the Ilf another Hollows the 
Rhone-Khinc Canal, and a third is situated along the main-line 
railway between Strasbourg and Basel (via Sdlcstat, Colmar and 
Mu]house) following the edge of the terrace to the west of the 111. 
A further series of towns lies at the zone of contact between the 
Vosges and the A Isa dan plains, where each upland valley opens on 
to the high terrace; many have textile industries longuestablished 
because of water-power, or are centres of wine production {sec p, 519) 
and agricultural market-towns. A few- of these places, specially 
favoured as route-centres, have developed a considerable urban life, 

Mulhousef I 10 t DCH> people in 1954) ls the commercial and industrial, 
although not the administrative, capital of Haut-Rhin and or southern 
Alsace. It stands on the northern edge of the Sundgau at an altitude 
of about 800 feet, overlooking the upper 111 valley. It has a basin, 
equipped with wharves and railway-sidings, opening into the Rhone* 
Rhine Canal, which is especially valuable for bringing coal from 
the Strasbourg depots. As a railway route-focus it has considerable 
importance, for the main line following the left bank of the Rhine 
from Basel to Strasbourg passes through the town, from it a line 
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proceeds westward through the Belfort gap to Besancon and Lyons, 
and another runs north-eastward across the Rhine to Freiburg and 
western Germany. Mu (house was only a small town of 5,000 people 
at the beginning of the nineteenth century; it had been an autono¬ 
mous city in alliance with the Swiss Confederation until it became 
French in 179?. The industrial developments of the nineteenth 
eeniurv caused a rapid growth. Some pioneer efforts here in the 
housing of workers sought to cope with the increase of the industrial 
population in the mid-nineteenth century. In 1853 the mayor of the 
town, with the co-operation of the S&ciere Industrie!!? tie Muthause* 
inaugurated the Socictc des OVds-Onvr/erej to build residential 
blocks in the north-west of the town near the III-Duller confluence* 
The society built about a thousand houses (together with schools, 
bath-houses and other amenities) for sate to workers by means or 
long-term mortgage schemes. This district, know n as the L Arbeiter- 
starts' during the periods of German sovereignty* represented a 
remarkable social achievement for the mid-nineteenth century. 

The industrial life of present-day Mulhouse is varied, although 
there is still an emphasis on textiles—cotton cloth, sewing-thread, 
calico, linen, silk and rayon* together with ancillary industries such 
as printing, dyeing and finishing, and hosiery. The potash deposits 
to the north of the town have resulted in chemical industries, notably 
the production of refined potassium salts, dye-stuffs and explosives. 
Some of these factories lie outside Mulhouse along the main road 
between the town and Ensisheim. The several engineering concerns 
include a branch of the Socl^ti Alsadenne de Constructions M^cam- 
qugs (which has its main works near Strasbourgh manufacturing 
locomotives and rolling-stock* textile machinery, etc. 

Colmar (47,305 people in 1954} is the chef-tieu of Haul-Rhim 
standing on the Lauch a few miles above its confluence with the 111. 
The narrow irregular streets of the old Alsatian town, with its 
interesting timbered houses with fanciful facades, contrast remark¬ 
ably with the unattractive industrial and residential suburbs. One 
feels, indeed, that this town has much of a German atmosphere, 
despite its undoubtedly strong pro-French sentiments. A German 
dialect is widely spoken, and place- and family-names are mostly 
in the German forms. It is an important textile centre, with some 
factories in the town itsdL particularly dyeing and finishing works, 
and many more along the F'eeht and Logelbach valleys. 

Strasbourg.—The dominance of Strasbourg in Alsace is indicated 
by the fact that the population of the city and its three contiguous 
communes of Bischheim, Koenheim and Schiltigheim (which make 
up the official ‘agglomeration urbam k ) was 2M, *'49 in 1954, or one- 
third of the total of Bas-Rhin. The city stands at an altitude of 
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between 4S0 and 500 feet, the inner part enclosed by the divided 
channel of the III, and situated about two miles from the Rhine on 
the terrace above the flood-plain (Fig, 84), 

The location of Strasbourg is one of fundamental geographical 
importance. To the north-west, where the High and Low Vosges 
meet, the edge of the upland leans back to the west to form the low¬ 
land ‘bay’ of Saverne. Beyond this is the Eowcst pass over the 
Vosges, the Col de la Saverne, reached by the deeply-cut re-entrant 
of the Zorn valley (Plate LVf and Fig. 119); this is the main 'gate¬ 
way' between the Rhineland and Lorraine, Beyond the Rhine, 
some forty miles further north, is a similar gap, the Kraichgau, 
between the northern end of the Black Forest and the Odcnwald. 
Here then is a transverse route-way crossing the Rhine valley (it is 
significant that one of the Orient Express lines between Paris and 
Istanbul uses the Saverne-Kraichgau gaps). Strasbourg has long 
dominated these crossroads. It has functioned as a Gallic settle¬ 
ment, as a Roman military camp and as a Frankish town, and its 
history has been ore of many vicissitudes, the inevitable result 
of its situation in the Franco-German marchlands. For nearly 
four centuries it prospered as a powerful imperial city until its 
annexation by France in 16RI ; then it became one of the fortress 
towns protecting France's eastern frontier, and like so many others 
was strongly fortified by Vaubnn. In 1870 the city was besieged by 
the German army; the fortifications, though strong by cighleenth- 
eenlury standards, could not withstand a sustained bombardment 
which destroyed the citadel and other defensive works, and the city 
surrendered after six weeks’ valiant resistance. During its German 
sovereignty, between 1871 and 1918, it was stilt more heavily fortified 
by concentric defensive works. It was returned to France in 1919. 
In 1939 many of its citizens were evacuated and it stood during the 
winter of 1939-40 as a silent outpost of France beyond the Magi not 
Lire. A large part of the city was damaged before its surrender in 
the summer of 1940. but it was liberated in 1944. The German port 
of Kehl, on the opposite side of the Rhine, was captured and occupied 
by the French in 1944, and many of the returning inhabitants of 
Strasbourg were rehoused there until the destroyed portions of the 
French city were rebuilt. Hie river-port of KehJ was put under 
joint Franco-German administration in July 1951, but in April 
1953 it was returned wholly to Germany. 

The heart of Strasbourg lies on an island within the main branches 
ol the 111, dominated by the magnificent red sandstone Gothic 
cathedral whose spire rises to a height of 464 feet. Beyond the 
island, with the narrow streets and picturesque houses with caned 
gabies, the suburbs of Strasbourg now spread for several miles In 
the north are the industrial suburbs of Robensau and Schiltighcim, 
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and to the south-west is Graffcnstadcn, in each or which a variety 
of engineering industries has developed; others have grown up 
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textile factories, ant) works which manufacture a variety of electrical 
equipment including refrigerators* radio and television sets. As a 
result of Strasbourg's position on the Alsatian plain it has many 
food-processing industries—the canning of fruit and vegetables, 
the production of the famous pate de foie gras SlrasbourgeoiX 
tobacco processing, chocolate-making, brewing and distilling. 
Tanning, paper-making and printing have been carried on for 
centuries: Gutenberg made his first experiments in printing in 
Strasbourg in the year 1436, and the celebrated Johann Mcnid 
established himself as a master printer in the city in 1453 only a few 
years after Gutenberg's Bible was published at Mainz. 

Strasbourg is an inland port of considerable importance (Plate 
XXXV). It has been a small river-port for centuries, but the con¬ 
struction of the Rhone-Rhine Canal in 1332 and of the Marne- 
Rhine Canal in 1342 made it the chief canal-port in eastern France 
(Fig, 85). The first of these has a length of just over 200 miles, and 
links Strasbourg with the Saone at St. Symphorien by a complex 
route necessitating no less than 166 locks. It is not a large waterway, 
although it was reconstructed after 1913 to accommodate 300-lon 
barges; nevertheless, it conveyed 0 97 million tons in 1953, including 
about half a million tons of coal which moves southward from 
Strasbourg. The Marne-Rhine Canal T 197 miles in length, runs 
westward from Strasbourg through the industrial districts of 
southern Lorraine and joins the Marne-Saone and Marne Lateral 
canals at Vitry-le-Francois. It was difficult to construct, since it 
has to negotiate first the northern part of the Vosges through the 
Saverne Gap (Fig. 119) and then in succession the Jurassic escarp¬ 
ments. T his necessitated 173 Socks, of which fifty-two are used 
between Strasbourg and the Vosges watershed, which it pierces in 
two tunnels. Maintenance of navigation is not easy, for the water 
supply is sometimes inadequate, and some sections supplied from 
torrential streams are liable as a result to lilting. Nevertheless, 
this waterway links Strasbourg with Lorraine, and as a result the 
easterly section from Strasbourg so Gondrexange carried 1-56 million 
tons; the sections between Gondrexange and Vitry4e-Frart£0is 
conveyed about 2-9 million tons. 

As a Rhine port Strasbourg has developed only in this century, 
the improvement of river navigation before 1914 primarily bene¬ 
fited Mannheim, and while Alsace was still pan of Germany con¬ 
stant demands came from the citizens of Strasbourg for further 
improvements upstream to their city. A port area has developed 
east and north of the town T facing Kehl across the river (Fig. 34), 
These developments have gone on since the Basain da Comment. 1 was 
opened in 1392; two Jink-canals were built directly from the Rhine 
into the canal-port and several new basins have been constructed, 
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including the Bassin aux PArofes to the north of the port, The 
Nouveau Port to the south has been developed since 1928, 

In 1957 the port of Strasbourg handled 7*9 million tons or freight, 
of which nearly 4 millions moved along the Rhine, the remainder 
via the two canals. The city imports coal, cereals and oil by water, 
and exports potash from the Nonnenbruch mines, much of which 
goes directly by water to the fertiliser factories and chemical works 
of Antwerp. 

The value to France of the Rhine as a navigable waterway is 
shown by the fad that in 1957 and 1958 about 12-4 and 11-8 million 
tons of freight respectively were transported in French barges, 
irrespective of freight carried in Dutch, German and Swiss vessels. 
Of the 1958 total, 4 3 million tons consisted of coal and coke, 1-6 
millions of oil, 14 millions of manufactured goods, 1-2 millions of 
fertilisers and 0 9 millions of foodstuffs. It is interesting to note 
that 8-07 million tons of freight moved upstream, 3-71 millions 
downstream. 


Chapter 13 

THE BASIN OF AQUITAINE 

The Basin v f Aquitaine forms a roughly triangular lowland occupy¬ 
ing about one-seventh of the area of France. For long periods of 
geological time it was affected by extensive marine transgressions 
and the deposition that look place has contributed appreciably to 
the present surface Tea lures. The Jurassic sea extended over the 
Basin and indeed over what is now the Central Massif, and so 
Jurassic limestones form a continuous outcrop from the Biscayan 
coast of southern Vendee as far south as the valley of the Aveyron. 
The Cretaceous sea, though less widespread, also covered the 
whole Basin and was indeed continuous with the transgression 
over the Paris Basin by way of the straits now indicated by the 
‘Gate of Poitou' and with Languedoc by the ‘Gap of Naurouze'. 
The Upper Cretaceous limestones now appear widely in the north 
and north-east and also again in the south along the Pyrenean flanks 
(Fig. 140), in each area dipping gently inwards under the Tertiary 
rocks. They are more sandy than the rocks of corresponding age in 
the Paris Busin, a result of the shallower waters in w'hich they were 
deposited. 

These Jurassic and Cretaceous rocks in the nonh-east are diversi¬ 
fied by a number of minor folds running more or less from north-west 
to south-east, an apparent resurrection of Antlorican trends as a 
result of the mid-Tertiary Alpine orogeny. The strata are also 
slightly inclined towards the west, the result of the en masse Lilting 
of the Central Massif. 

The still more reduced Ifocene and Oligoccne seas occupied most 
of the gulf between the edge of the Central Massif and the slowly 
uprising folds of the Pyrenees. Accordingly, extensive deposits 
of older Tertiary (particularly Oligoccne) rocks form the surface 
cover over the northern part of the Basin between the Garonne and 
the edge of the Cretaceous outcrop. They are also represented in the 
Gap or Naurouze, indicating the maintenance at that time or the 
marine link between Aquitaine and Languedoc. Unlike the Parts 
Basin, where these Upper Tertiary rocks mainly consist of limestones 
laid down in deep clear water, the seas in Aquitaine were shallow and 
the predominant deposits consist mainly oi sands and clays, although 
frequently of a calcareous nature. 

In mid-Tertiary times, however, the Naurouze Gap was closed 
[Isrough a slight uplift, and the margins of the sea withdrew to what 
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is now the south-western pan of the Aquitaine Basin, Great thick¬ 
nesses of Miocene deposits worn from the uprising Pyrenees, forming 
a soft calcareous sandstone known as moiasse , together with shelly 
sands ( faluns ), were laid down to the south of the Garonne. Occa¬ 
sional beds of limestone are intercalated among the molasse. In 
Pliocene times occurred the Last stages in the infilling of this ‘gulf 
of Aquitaine", the deposition of a fan of pebbles and coarse sand 
along the northern flanks of the Pyrenees, derived from their con¬ 
tinued wastage. 

Further diversification of a superficial character has subsequently 
occurred. The Quaternary Pyrenean glaciers, while not so extensive 
as those or the Alps, were responsible for the deposition of glacial 
drift over the northern Tore!and. More effective has been the con¬ 
tinued work or the series of rivers flowing into the Basin both from 
the Central Massif and from the Pyrenees, and (with the exception of 
the Charcnte in the extreme north and the Adour in the south-west) 
focusing on the Gironde estuary. On leaving the upland courses 
where erosion is still trenchant, their work has been primarily 
depositive and vast loads of alluvium have been laid down over the 
flood-plains. The swollen rivers of the Pleistocene period did, 
however, cut down into the underlying rocks, thus forming broad 
valleys bordered with distinct terraces and separated by gentle 
interfluves. The rim of limestone plateaus in the north-east has been 
especially deeply trenched. The multitude of streams with their 
fluctuating regimes still modify the landscape. During the hoods of 
winter and spring much scouring and erosion of the valleys takes 
place : vast loads of material are swept down, the coarsest gravels to 
encumber the flood-plains, the finest materials to the Gironde or the 
Bay of Biscay. 

Another contribution to the surface features of Aquitaine was the 
result of a minor Quaternary transgression of the sea, during which 
sheets of tine marine sands were laid down in the extreme south-west. 
These materials are the main source of the Landes, although addi¬ 
tional sand has been derived from weathering in the Pyrenees by 
way of the Garonne and the Adour. 

The net result has been the production of an extensive, rather 
monotonous, lowland of gently undulating hills and valleys, as D. 
Fauchcr expresses it, pays giax lignes molles y au.x larges horizons \ 1 
Though some low ridges appear in the east and south-east, the 
prominent concentric scarps and vales w'hieh characterise the Paris 
Basin are absent. 

Climatically this area h one of the most pleasant parts of France, 
Bordeaux has mean monthly temperature figures of 41° F, in 
January and 69 : F. in August, an equability due in large part to the 
1 D r Fauchcr, La France; gtographie -io wisne (I95J>, vol. i, p, 423. 


THE BASIN OF AQUITAINE 315 

proximity of the ocean. Toulouse, though at a higher altitude and 
almost halfway between the Atlantic and the Mediterranean, has 
figures very hub different (40° F. and 70 F. respectively). Rainfall 
is distributed throughout the year, and although Mediterranean 
tendencies are indicated by a July minimum, no month is really dry. 
Indeed, the Basin is so open to the ocean in the west that Mediter¬ 
ranean influences are really slight. The Naurouze Gap is in fact a 
climatic as well as a hydrographic divide; the olive is absent From 
Aquitaine and only appears so far east as Carcassonne. Bordeaux 
has a mean annual total of 30 indies. Toulouse of 26 inches, and both 
have quite humid autumns and springs. These figures do of course 
mask considerable variations; long periods of drought may be suc¬ 
ceeded by rainfall of considerable intensity with widespread Hooding, 
especially in the Pyrenean foothills and in the bordering low plateaus, 
where violent summer thunderstorms are experienced. Cases arc on 
record of an annual total at various stations amounting to twice 
that received during the previous year. The Basin is liable to the 
effects of wind, especially to cold, dry air-streams from the Central 
Massif in spring, and to the auttm which may blow northwards in 
the same season from Spain over the crest-line of the Pyrenees, in 
cause and character very similar to the f&h>h These winds may have 
a desiccating effect during the critical spring growing season, 
particularly on the vine. 

The way of life over most of Aquitaine is primarily rural and 
agricultural. The plains are traditionally the scene of cereal cultiva¬ 
tion, and more than half of the arable is still so used: wheat and 
maize are predominant, the latter being well suited by the damp 
springs and warm summers. In this century the area of temporary 
and irrigated grasslands and of Ibdder-crops such as lucerne and 
red trefoil has increased, and so have livestock. In the northern pari 
of the Basin, in Charente, co-operation in the dairy industry has 
developed more than anywhere in France. Horses, pigs and sheep 
are bred, many of the last involved in Iran sh um a nee movements to 
and from the Pyrenean pastures, and small stock (especially geese 
and turkeys) are widely reared. The general character of the 
poly culture is emphasised by the market-gardens on the lower 
valley-tc if races and by wi desprea d orch a rd s. V i neya rds a re extent i st\ 
and while rin ordinaire is produced almost everywhere, the superb 
wines of the Bordelais and the brandies of Cognac and Armagnac 
have a wide reputation. 

The unit of cultivation tends on the whole to be small, much 
more so than in the Paris Basin, and rather resembling the pattern 
of things in the Rhone valley and along the Mediterranean coast- 
lands. A farm is often still worked by a metayer or share-tenant, 
with a Few cows, poultry, some permanent pasture* an orchard and 
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a vineyard, and a block of arable land under cereals and fodder- 
crops. On the other hand* several large domains still exist, and 
mitayage is decreasing. 

Not all the land is under cultivation. The sandy surface of the 
Landes has little to offer, except on its margins where limited 
schemes of drainage and improvement have been effected, and it 
is now mainly under pine-woods. The southern fans of gravels, 
though often flooded after heavy Pyrenean rains or snow-melt, are 
for much of the year a scene of bleached aridity, and some of the 
river flood-plains are encumbered with sheets of gravel and braided 
streams. The higher parts of the sandy or gravelly interfluvial 
plateaus carry heath and gorse, other arcus once wooded with oaks 
are now fern-brakes, and some of the limestones bear a scrub-vegeta¬ 
tion. The former forests now survive only as fragments, mainly 
along steep valley-sides, though copses of evergreen oak and chest¬ 
nut survive in the east, beech on the higher ground generally, and 
cork oak especially along the Garonne valley to [he north-west of 
Toulouse. There are also scattered patches of other varieties of oak, 
groves of cypresses near villages, lines of poplars along the valleys, 
and willow thickets bordering the streams, 

Aquitaine is one of the less densely populated parts of France, 
despite its prosperous and well-developed agriculture. Only the 
diparttntent of Gironde of the twelve occupying the Basin has an 
average density (233 per square mile in 1954) exceeding that of France 
as a whole, and some districts are very scantily populated- Approxi¬ 
mately a third of the population is concentrated along the lower 
Garonne and Dordogne valleys and the Gironde estuary, ivhere 
Bordeaux and its agglomeration are situated, and the areas of denser 
population eon tin ue inland along the well-cultivated valleys with 
their prosperous towns. The low overall average is mainly due to 
the absence of any large industrial regions, yet even so the rural 
population has been declining since the mid-nineteenth century. 
This is partly the result of a falling birih-rate and an ageing popula¬ 
tion ; between the wars deaths appreciably exceeded births In several 
dipariements, and even in the post-war years wdien the position has 
improved somewhat the balance is still precarious. In 1954 there 
were Tor example only 5,923 births in Dordogne compared with 
5,138 deaths, and in Ariege (which includes pan of the Pvrenees) 
there was an actual adverse balance (1,973 births, 2,047 deaths). In 
the twelve departments an overall excess of only about 2-2 per 
thousand of the population compares unfavourably with 6 S per 
thousand for France as a whole. Another general cause of decline 
has been the attractions of urban life and of better paid employment 
in industry. Other specific reasons include the phylloxera crisis in 
the T0s p the fall in price of wheat at the turn of the century, and the 
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increase in livestock-farm i n g at the expense of arable which needs 
more labour. The decline has become so marked that paradoxically 
an appreciable shortage of agricultural labour has developed, 
remedied in part by an influx of Spanish and Italian workers. At 
times agricultural workers have even come from less favoured parts 
of France itself, such as Savoy, the Central Massif and Brittany; 
between 1922 and 1929, For example, over 8,000 people from the last 
region established themselves in Dordogne alone. 

This rural population lives in dispersed and sometimes widely 
scattered settlements. Small towns are distributed fairly evenly 
over the Basin, each serving as a market- and servicing-centre 
for a particular district. Such are Angoulfimc and Perigueux in the 
north-east, Bergerac and Cahors in the east, A gen in the middle 
Garonne valley. Montauban and Albi in the Tarn lowlands, Tarbes 
and Pau in the south at the junction of mountain and plain, and 
Bayonne in the extreme south-west, towns of from 15,000 to 45,000 
inhabitants. Most have a long history as bridge- or fortress-points, 
and have added to their market functions and old-established 
industries (mostly dealing with local agricultural products} a vari¬ 
ety of modern manufactures, based on such factors as hydro-elec¬ 
tricity and local natural gas and a deliberate location in the part 
of France furthest from her eastern frontier. Some promising dis¬ 
coveries of mineral oil and gas have been made at various places 
in recent years. 

One paradox is the fact that in this predominantly rural part 
or France arc situated two of her six largest cities, Bordeaux and 
Toulouse. The former, with nine contiguous communes, had 
416,000 people in its agglomeration in 1954; for Jong a great port, 
it is also the centre of a manufacturing district and of the Bordelais 
vineyards, and is indeed the commercial focus of south-western 
France. Toulouse is a route-centre at the other extremity of the 
Garonne valley, of "la longue avenue garennaise' (D. Faucher). It 
is the 'economic capital' of south-eastern Aquitaine, a prominent 
commercial and industrial centre with just over a quarter of a 
million people. 

Regional Divisions,— Within the overall unity of these lowlands, with, 
at any rate to the casual traveller, a uniformity of aspect that seems to 
verge on the monotonous, it is possible to distinguish a number of 
pays with a certain individuality (Fig. 86). The Garonne valley 
itself, from the junction with the Ari^ge above Toulouse to the 
Gironde estuary, forms an axis lying diametrically across the low¬ 
lands. Between the Gironde and Vendee to the north is the Charente. 
drained by the river of the same no.me. The limestone margins in the 
cast may be conveniently divided into the low Cretaceous plateaus of 
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Pdriggrd, and the Jurassic plateaus of Quercy crossed by the Lol. In 
the south-east are the low Tertiary plateaus of Albigeois and Laura - 
guais, leading via the Gap of Naurouze into Languedoc, Then to 



Fk. 96,—The Regional Divisions of Aquitaine and the Pyrenees. 
Rouss., Roussillon, 
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the south-west of the curve of the middle Garonne is an area or low 
plateaus covered with sediments and crossed by a fan or rivers, 
comprising the higher Lamanezm and the lower Armagjtac In the 
south west, occupying the angle between the Pyrenees and the Bay 
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of Biscay, is a region which, largely drained by the river Adour, is 
known generally as the Pays de /’ Adour. Finally, to the south-west 
of the Gironde estuary is the sand-region of the Landes. 

THE GARONNE VALLEY 

From above Toulouse to the Gironde estuary, the Garonne pursues 
its course more or less along the axial line of the Basin of Aquitaine. 
The valley-floor lies at only 450 feet above sea-level near Toulouse, 
and the gentle descent of the river below this point contrasts with the 
markedly steep drop down the Py renean slopes in its upper course. 
The heavy winter rainfall and the rapid runoff from the impermeable 
rocks of the Pyrenean massifs can cause extensive winter flooding, 
with widespread deposition or gravel and alluvium, 1 The record 
flood at Castcts, thirty-three miles above Bordeaux, occurred in 1770 
when the waters rose forty-two feet above mean level. Floods still 
occur, despite measures of regularisation effected since 1830, when 
systematic efforts were first made to confine the river within a single 
dyked channel. As a waterway, therefore, the Garonne is of little 
value (see p. 331). 

The valley of the Garonne comprises a shallow trench, within 
which the river meanders among gravel-banks and sheets of fine 
alluvium. Successive phases of rejuvenation have caused the river 
to erode a series of terraces standing above the present flood-plain. 
Between Toulouse and the Tarn confluence, for example, the terrace- 
surfaces are well defined at about 500, 600 and 650 feet, and they are 
traceable downstream, gradually decreasing in altitude, almost to 
Bordeaux. 

The Garonne receives numerous tributaries, and the ‘delayed’ 
nature of their junctions, where the confluents flow almost parallel 
to the main river for some distance, helps to account for the width 
of the main valley-floor. Above Toulouse, near the Ariege con¬ 
fluence, the valley-floor is twelve miles across between the lowest 
terrace-bluffs. Further downstream below Castebarrasin, where the 
Garonne turns westwards, it receives the Tarn (itself joined but a few 
miles higher by the Aveyron); their converging valleys form an 
extensive area of deposition, * ane sorie de delta inicrieur , sometimes 
referred to as the pays montalbanais from the location of Montau- 
ban in the south-east or this lowland. Still further downstream 
are numerous other right-bank confluents, the largest being the Lot 
which joins the main river near Aiguitlon. Most of the Garonne s 
left-bank tributaries rise on the higher parts of the Plateau de 

* M Pardc Lc Regime dc la Carunw (IW). S« aUo H. Enjalbcrt, Lcs 
Inundations de Bordeaux cn W T. in R.G.P.S.-O- 11953). vol. ur . rP- 258-fi*, 
which describes the floods on the Garonne and the effects on the Bordelais in 
December of that year 
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Lanncmezan. These tributaries—Save, Gers, Raise and a multitude 
of others—spread loads of silt over the plain of the Lornagne as they 
approach iheir successive confluences with the main river. 

Below the Lot confluence the Garonne continues north-westwards 
through its flood-plain, bordered by low Oiigoccnc plateaus on 
either side: at times the limestone bluffs approach quite ebsclv, as 
between St. Macairc and Langon where they are only half a mile 
apart. Towards Bordeaux the valley widens again and is floored 
by the pains, marshlands now mostly drained. Fifteen miles below 
the city the Garonne unites with its main tributary, the Dordoane, 
at the beak-like tip (the Bee d'Ambes) of the Entre-deux-Mers 
peninsula. 

The Dordogne, after crossing the Pdrigord plateau of Cretaceous 
limestone, enters the low Tertiary sandstone country near Bergerac, 
It too winds over its broad flood-plain; its meanders are especially 
well developed above and below Libournc, where it receives the 
waters of the Dronne and the Isle from northern Pdrigord, The 
northern edge of its valley above the Garonne junction is bordered 
by a prominent though interrupted escarpment, known as the 
Coles de (a Dordogne. The regime of the Dordogne is extremely 
variable. In late summer the depth in the main channel below 
Bergerac may be little more than a Toot, with bleached shingle-banks 
separating the braided streams. In winter, by contrast, its surging 
waters may be six feet or more in depth, with the floods spreading 
out over the plain. 

The estuary of the Gironde extends north-westward towards the 
Bay of Biscay for fifty miles; at its mouth between the Pointe de la 
Coubre and the Pointe de Grave it is six miles in width. The river 
is bordered on the south by dyked and drained areas of alluvium 
known appropriately as Petite Flandre. 1 Along the north bank, 
however, cliffs of Upper Cretaceous limestone come right down to 
the shore. Near Royan at the Pointe de Valliere these horizontally 
bedded limestones have been worn into steep cliffs fronted by wave- 
cut platforms from which rise rugged stacks. 

The Gironde estuary- is an immense area of deposition, for not 
only do the two main rivers contribute a continual aggregation of 
alluvium, particularly during the floods of autumn and winter, but 
much silt is brought in from the Bay of Biscay with each flow-tide. 
Constant dredging is necessary to maintain a navigable channel to 
the port of Bordeaux. 1 


■ H. Enjalbert. ‘La Formations alluviales de la Gironde', in Conmtes- Sendai 
^ Con/rris^lrnmiatitmat de Geographie (LLsbonne. 1949 ,. published in 1950 ). 

1 L Gian grand. 'Etudes ootansnphiqiics ei RcoJogiques. pour I'amfaajje- 
meni tfc I eslmire girondm , in A. de G. (1937), vol *M, pp. f 09 L|j, 
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While the region of the Garonne valley possesses a distinct unity, 
the distance from Toulouse to the sea makes it inevitable that 
several individual pays de Garonne can be distinguished. The upper 
section Es known as the Garonne ioulotaaine, then in tarn down¬ 
stream is the pays montaibanais in the neighbourhood of the Tarn 
junction, succeeded by the Garonne agenaise w the middle section 
of the river, and then above Bordeaux the Garonne bardelaise. 
Finally; the lands bordering the estuary are referred to as ie$ pays 
girondins. The influence of the city makes if convenient and 
justifiable to describe the last two together as the Bordeaux region. 

The Valley of the Garonne Toulmisaine.—In the Garonne valley; In 
the neighbourhood of Toulouse, sheets of quartzite pebbles alternate 
with layers of tough clay overlying the mo fosse. Percolating water 
has heavily leached these gravels, and in. some areas this has caused 
the formation of an impermeable hard-pan, known locally as fe 
grepp . Much of this area* particularly the upper terraces, is 
wooded; the Foret de Bouconnt + for example, is the remnant of a 
once much more extensive forest. 

Despite the not very favourable gravelly soiEs, known as ks 
baiilheneSv agriculture is varied and quite prosperous. Some ol the 
upper gravel-terraces are vine-covered, and villages such as VMIaudric, 
Longages, Toumefeuille and others produce wines in considerable 
quantity; mostly for local consumption. Orchards of peaches, 
cherries and plums grow around the villages or in lines along the 
roads. On the broad middle terraces are hedgelcss strips of arable 
cultivation, mainly of maize and wheal. The lowest damp terraces 
are usually under permanent pasture, often improved by the sowing 
of grasses and by the use of fertilisers, on which are reared dairy 
cuttle (supplying milk for the urban population of Toulouse), beef- 
cuttle of the race ga^contie n and horses to be sold off in the markets 
of Toulouse, Sheep from the Pyrenean pastures are grazed during 
w inter and spring. Along the valley-terraces to the north and south 
of Toulouse market-gardens cover a considerable area 1 i besides 
the usual vegetables two interesting specialities include the produc¬ 
tion or gherkins (of which over 600 acres are grown) and near 
Lalande of flow ers. particularly violets. Tobacco is cultivated on the 
better soils, 

Toulouse.- The pa) j t&ukmasn is of course dominated by Toulouse, 

1 J. Odol La Ban limit maraichere an nord de ToukiU$e\ in R.G.PS^K 
1 1952j, vol xsiii. pp. 189 - 232 . This i* an Immensely detailed account of die 
holdings, types of crops* methods of cultivation, etc- See also t. Couftin, 
1 L'lnJT lienee de la villc dc Toulouse sur fa^ricalture des tan*S« jj^ironnaises de 
la rive ga^he\ in RM.P.S^O. {1OTK vol. xxviii* pp. 359-72. 

It.C.W.E.—M 
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which (with its 269,001) people in 1954) is the sixth city of France, 1 
Most of the town stands on a low plateau above the right bank of 
the Garonne, although on the other side of the river have grown the 
suburbs of St. Cypricn. Despite the regularise t iun of the river, 
these built-up areas on the low-lying left bank arc subject to winter 
flooding. 

Toulouse is a striking example of a French city w ith wel! developed 
regional functions. The town stands at the western approach to the 
Gap of Naturalize between the Montagne Noire and the foothills of 
the Pyrenees* in the corridor between Aquitaine and Languedoc. H 
is therefore an important road and rail focus; four main lines and 
several light railways converge on the town, and the Canal du Midi 
joins the Garonne Lateral Canal. Toulouse has grown rapidly in 
the last century, for its population was only 83,000 in 1846. During 
the years of the war of 1939-45, when it was a refuge in south-west 
France, Its population increased by some 50,000. The town centre 
is surrounded by a closely settled district of large villager linked by 
an intensive autobus service, emphasising its importance as a market¬ 
ed servicing-centre for a considerable region ; the city is an fact a 
veritable mitropole commercial^ with its enormous markets and 
shopping districts, 

Toulouse is also an industrial centre. Some of its activities arc 
based on the processing of local agricultural produce, such as grain- 
miSling, leather-tanning, fruit- and vegetable-canning, the making 
of pickles and tobacco-curing. In 1919 the French Government 
established a company, the Office National Industrie! de PAzote* 
W'hich took over the buildings of an explosives factory in order to 
manufacture a variety of nitrogenous materials from atmospheric 
nitrogen, with hydrogen obtained variously from coke-oven gas, 
later from the fractional distillation of mineral oil, and now from the 
natural gas found at St. Marcel (see p, 323). The installation, 
situated on the batiks of the Garonne in the southern outskirts of 
Toulouse* has expanded enormously; in 1955 it employed nearly 
3,300 workers, and besides ammonia and nitric add k produced 
sulphate of ammonia (78,000 tons), ammonium nitrate (146,000 
tons), nitro-chalk (17,800 tons)* and a wide range of other products. 
Several other factories make explosives and cartridges, some pro¬ 
duce agricultural implements and electrical apparatus. Several 
branches of the textile industry have long been established, notably 
the production of ready-made clothing, lingerie and millinery. In 

1 J. Coppoinni, Toulouse: rfi/d* dr giogrophkt urtainr (1954), aflorils an 
account of Lhe ongiri H development, industrial activity and role as a regional 
capital of the city of TouloiLse. 

1 A, TaiUtfer, XTHfice National Industrie! de F Azote \ in R m GJ*£.~Q r 
(1957), vol. xxviii, pp. 5-34. 
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all. the commercial and industrial life of the city is varied, well- 
developed and prosperous. 

This activity has been helped in recent years by the development 
of power supplies, and electricity is obtained by high voltage trans¬ 
mission lines from the Pyrenean stations. A most interesting 
development has been the piping oT natural gas from a small field 
at St. Marcel, 1 discovered in 1939 about forty-four miles to the 
south-west, and operated by the Rfyie Aulonome ties Pet rotes. It 
yielded 259 million cubic metres of gas in 1954 and 274 millions 
in 1955, and by 1958 the Output had been increased to 327 millions, 
A pipe-line was completed between the field and Toulouse in 
1942, and after the war this was extended westward to Pau and 
down the Garonne valley to Bordeaux, with branches to other 
towns. 1 The gas-grid has been extended to include the newly dis¬ 
covered Lacq field (see p. 360), and Lm Soditi Rationale dv Gm du 
SmteOuesl has been formed to distribute the gas. Toulouse has 
benefited, for both domestic and industrial purposes, from this 
fortunate discovery. 

Finally, the importance of Toulouse as a regional centre is shown 
by its cultural life, for it has a famed university, numerous academies 
and schools, libraries and museums. Its superb church of St. 
Sernin, said to be the finest Romanesque building in France, was 
begun at the end of the eleventh century, ;in indication of the 
eminence of the town throughout the years. 

The Pays Montalbamtis—The junction of lhe valleys of the Ga¬ 
ronne. Tam and Aveyron forms a broad lowland region suffi¬ 
ciently distinctive to be regarded as a pays, occupied largely by the 
modern departetttent of Tam-et-Garonne. The land varies in height 
from 250 to 200 feet above sea-level, and is covered with alluvium 
seamed by the meandering courses of the three rivers and their 
tributaries. The flood-plains, known as tamiers, are tiable to inun¬ 
dation; they are lined with willows and in places covered with 
carefully tended plantations of poplars cut at intervals, as to the 
west of Caste)sarrasin. The damp pastures are used for summer 
grazing. 

About 47 per cent or the total area or Tarn-ct-G pro itnc was 
under arable in 1958. only J4 per cent under pasture, and 13 per 
cent under woodland. Most of these woods are on the higher 
interfluves, such as the Foret de Momech between the converging 
Garonne and Tarn. The terraces away from the flood-plain are 

> D. Schneegau, 'Gas-tearing Structures of Southern France*, in Uniterm of 
lire American Atfivmlion vf Pflrtilfi/fil Geologists (1948), vpl. J2, p. 206-. 

1 G, G. Weigend. 'The Outlook Tor the Gas and Oil Industry of Souih-wesl 
France*, in £.G, f!953>, vol. 29. pp, 315-18. 
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charaderised by a polyculture, with small fields of wheat, maize, 
potatoes, beans and lucerne, orchards of peaches and pears, vine¬ 
yards both for wine and for tabic-grapes on the higher gravel 
terraces, and market-gardens producing asparagus, tomatoes, 
gherkins, melons and artichokes. Many of the labourers, both 
seasonal and permanent, and indeed some of the pairons-propriitalres, 
are Spaniards or Italians. There are many villages, neat and pros¬ 
perous, but the market-centres are Montauban (on the right bank 
of the Tarn some eight miles above its junction with the Avcyron), 
Moissac, Castelsarrasln and Mon tech. The first of these, the 
capital of Tiim-et-Garorne, had a population of 38,321 in 1954; 
it is essentially a rural centre, with large markets, widely radiating 
autobus services, and industries based on the processing or agri¬ 
cultural products. 

The Agenats.—The Agenais in its broadest sense includes both the 
valley proper of the Garonne (the Garonne agenaise) and the low 
limestone plateau extending northward to the Lot valley, some¬ 
times referred to as Bas-Quercy. 1 The flood-plain of the river 
(known locally as fa has sure) is covered with gravel and alluvium, 
and in places the river forms com plicated braidings, though the 
main channel is regularised. Above the flood-plain rise three 
distinct terraces: the lowest covered with rich alluvium (the 
boulbene dtaucle), the middle with quite fertile gravels, and the 
highest with poor leached gravels. In places occur some out¬ 
standingly fertile patches of liman, and over the low plateau there 
is much clay soil with a high lime content, rather dry but quite 
productive. 

As in the upper parts of the Garonne valley, market-gardening 
and fruit-growing have replaced to a large extent the traditional 
cultivation of hard wheat on the better soils and rye on the poor 
ones, Some small-holdings use irrigation, raising water from wells 
by electric pumps to ensure good crops on the dry soils. Thousands 
of tons of vegetables are sent to the markets of Bordeaux, Toulouse 
and Paris or to local canneries. 

The limestone slopes descending gently towards the river are 
covered with orchards of peaches, apricots, cherries and plums, for 
these stone-fruits do well on the calcareous soils. Much fresh fruit 
is exported, canning and the manufacture of pd fas tie fruits and jam 
are carried on in the market-towns, and the drying of prunes is notable 
at Granges-sur-Lol. 

Towns such as Agen itself (the chef-lieu of Lot-el-Garonne. with 
a population of 35,000), Valence d Agcn, AiguilJod, Port-Sle, Marie 

1 A demited account is provided by P. DcffoiUjinest, Lei Pays dr la moytme 
Garonne f Agetviis, J?m- Quercyl (1932?. 
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and Tonneins a/e market- and processing-centre* for this charming 
orchard country. This part of the Garonne valley contains a number 
of immigrants, not only from other parts of France where oppor¬ 
tunities are limited but also from Spain and Italy. 

The Bordeaux Region,—The valley of the lower Garonne from St. 
Machine downstream to Bee d'Ambes can be called h Garonne 
hardelaise* a prosperous agricultural area. The lowest terraces 
and the drained pa!u.s arc the scene of intensive market-gardening, 1 
which developed particularly after 1870 when phylloxera attacked 
the vines of the Bordelais. Again much specialisation occurs* 
notably on the former marshland of Grattequina to the north of 
Bordeaux, where 550 acres are under artichokes alone, and in the 
communes of Eysines and Le TaiSlau which grow early potatoes* 
Further away from the river valley, large fields of wheat and maize 
become dominant, and in fact 44 per cent of the whole arable area 
of Gironde was under cereals in 1 95S r The wheat-fields of the pays 
de Benuugc and the Bazm to the south of the Garonne arc especially 
imporianl* supplying the flour-mills of Bordeaux, 

The demands of Bordeaux for milk are met by numerous though 
small herds kept on the permanent pastures of the Hood-plain; 
there were 88,000 dairy cattle in 1958 in the ddpartemeni of 
Gironde. The area of fodder crops has increased for supplementary 
feeding. 

The Gironde Vineyards.*—Notwithstanding this varied agricultural 
activity and despite the past ravages of phylloxera, 3 the proportion 
of Gironde under vines in 1958 {12 per cent) still exceeded that 
under general arable cultivation (10 per cent). In some communes, 
in fact, more than half of the total area is vine-covered* and ihc 

1 A detailed account of market-gardening in the Bordeaux area, with map*, 
plans and photographs* is provided try P. Barrera 'La Banlicuc maraichtrc do 
Bordeaux\ In Cahiers d*ontr£*mtr 1 1949}, vol P 2 r pp. 135-72. 

1 G, G, Wcigend, h The Bass* and Significance of Viticulture in Southwest 
France', in Annals of the Association of American Geographers (1934). vol. xliv. 
pp. 75-101 ; and G, Lafforgue, lx Vignobfc glrondln (1947). 

? The phylloxera is an aphid, of American origin, which first appeared in 
Languedoc in IB63, and had spread to the Bordeaux district by \S6S. It muhi- 
plies prodigiously, living in galls Oft the leaves and the roots, where it cannot be 
reached by spraying. The affected vines become stunted and die, By 18-84 
every vine-growing part of France was affected, and no remedy had been found. 
In 1891 it was discovered that vine-siocks from the eastern U S.A. were almost 
immune* and a vast programme of grafting European scions cm to these stocks 
was began. While not wholly resistant, these vines are affected much Jess 
seriously, Other scourge* of the vineyards are ohfcum, a white mildew, which 
can be checked by dusting with sulphur, and blue mildew, checked by spraying 
with copper-sulphate solution. 
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total of just under 500 square miles of vineyards in 1958 was second 
only to Herault for an individual French dgpartemem* 

The Bordeaux region has been a major producer of wine for 
centuries. Output reached about 1-3 million hectolitres in 1870, but 
fell to about 08 millions as the result of phylloxera during succeeding 
years. Recovery has been steady p and in 1954 the yield amounted to 
about y 5 million hectolitres, nearly three Limes as much as in Lhc 
pre-phylloxera period * a circumstance which is unique in France, 1 
More important is the fact that 94 per cent of this huge output con¬ 
sisted of quality wines, a quarter of the French output of these grades. 
The wines are of remarkable variety, partly the result of soils which 
vary from river alluvium to terrace gravels, calcareous days and 
sandy marls, partly the result of different altitude and aspect, and 
partly the various traditions and age-old practices of individual 
producers; most famed arc the chateau vineyards, some with world- 
renowned names. Many of the holdings are small; indeed, only 3 
per cent of the total area is in units exceeding seventy-five acres, 
and five-sixths of the estates are less than five acres each. The co¬ 
operative movement has made progress, especially since 1932, and 
over sixty co-operatives are now active in the Gironde with S.ODO 
members. These operate not so much in the areas of the individual 
high-quality producers, but in the large-yielding districts of medium 
and lower quality wines. 

Of the several main wine-producing districts {Fig. 87), three are 
outstanding. Along the left bank of the Gironde estuary, north of 
Bordeaux, is the Medac* producing for the most part red wines, the 
southern part of which fthc Haul-Mcdac) yields the outstanding 
clarets. The second major district is Graves, extending along the 
left bank of the Garonne above Bordeaux as far as Langon. Two- 
thirds of ihcsc Graves wines are red, though curiously the white 
Graves wines are particularly popular in England, Further south 
comes a group of five communes whose vineyards yield the sweet 
white wines known generally a$ Saurems, The third filmed district 
is St. Emilitm and Pomerol, situated near Li bourne on the norlhcm 
side of the Dordogne valley. Some three hundred vineyards produce 
considerable quantities of red wine of a rather heavier quality than 
claret. 

Special mention has been made of these superlative districls, but 
other extensive vine growing regions arc found on the pains or river- 

1 Unfortunately, the year 1956 was climatically very adverse for ihe 
Bordeaux vineyards. Cold chilling mists and rrost* persisted in ihe vaikys 
during almost the whole period from January to April, and only the vineyards 
on ihc upper (enacts and slopes scaped. Many or the vines died, and vasi areas 
have had lo be replanted, Oulpul Tell by a third lo 2 1 million hectolitres in 
J but recovered somewhat eo 2 j 98 in 1958. 
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Fki. 87 .— The Bordeaux WsME-FfcOouaw Area, 

The main appellations arc numbered as follows: i h Eiurt-dtux-Mersi 2, 
Bourgeais-Cfties de Bourg: J, Cotes dc Fronsae; 4, Lalande dc Pomerol; 
5, Sec, Croia-du-Mont; 6. Cotes Canon Proust: 7, Pomerol; K Loypiac; 
0, Region die Say (ernes el Bardic; 10, Blayais; C«?tcs de B]aye; 31. Freiniires 
Cotes de Bordeaux ; 12. Ste. Foy^Bordeaux ; U k Ncac ; M r Smbltt-Si- Emilion ; 
15, Appellation Bordeaux*; 16, Craws; 17. Graves de Vayrcs; Ift, CdrOns; 
19 + Haul-M&Joc; 20 H Si, Emilioa; 23, M£doc; 22. Cows dc Bordeaux: St. 
Macaire. 

B4$ed on Ln Front* viniede; carle pMtet saus If haul patrv najfr dt Vlnstitut 
National ties Appellations d m Origin*?, in Uw Alios dtr In France ridicule L Larmat (80, 
Boulevard Hauvunanrt, Paris, 8'), 
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side alluvial Rats, on the gently undulating hill-slopes or cotes in the 
Entre-deux-Mers (which produce quantities of dry white wine), and 
on the Cotes de Blaye along the right bank of the Gironde estuary. 
Quite apart from the amount consumed in France, no less than 
142.000 tons of wine were shipped from Bordeaux in 1954, more than 
three times the amount of [he years before 1939 and nearly half the 
total French export. 

Bordeaux.—Bordeaux is the fourth city and, in terms of tonnage 
handled, the fifth port of France. 1 Its long rather difficult csLuuiy- 
approach for targe vessels, its position away from the main shipping 
routes, and its limited and primarily agricultural hinterland have 
made it progressively less able to compete with its rivals; Lc Havre 
has taken most transatlantic traffic and is the gateway for the Paris 
Basin, Marseilles dominates trade with North Africa, ihe Middle 
Fast and beyond, and Rouen and Dunkirk have outstripped it 
because of their large industrial hinterlands. 

The city of Bordeaux lies mainly on the left bank of the Garonne 
at its lowest bridge-point, sixty miles up the estuary (Fig. 88), The 
river at this point makes a pronounced bend to the west (Plate 
XXVI), where firm banks overlook the deep water on the outside 
of the curve, and the town has gradually developed in a semicircle 
westward. Little urban growth took place along the right bank 
within the river-curve until the beginning of this century, since when 
severu I factories, power-stations and marshal ling-yards have been 
built. 

Since Roman times Bordeaux has been the commercial metropolis 
of south-western France. For three centuries it was the capital and 
outlet of the English possessions of Guyenne, and its trade (par¬ 
ticularly in wine) throve exceedingly, but it suffered during the 
tribulations of the sixteenth and seventeenth centuries. The colonial 
activity of the eighteenth century gave the port a renewed prosperity 
similar to that of Names, but in the nineteenth century the town 
continued to grow more rapidly than the port, which suffered from 
competition with its more advantageously placed rivals, Els popula¬ 
tion reached 100,000 by 1841 and a quarter or a million by 1891, as a 
result of its multifarious commercial and industrial activities. Neigh¬ 
bouring communes to the west were gradually absorbed into the 
conurbation, so that by 1954 while the population of the vide itself 

1 Hit- following a nicies on Bordeaux are useful: (i) A, Grange, U Port 
Je Bordeaux aptfa la Liberation', in Colliers irouirc-mer (19481, voi, J, pp, 
*4-27. containing photograph* of vessels wrecked in ihe channel; (it) Y. Deler, 
'Le Fort de Bordeaux’, in Information xeoarophiifiif (1949), vol. J3, pp, 138-42: 
nit) G. G. Weigetid, 'Bordeaux: An Example of Changing Pori Functions’, in 
Cr.rt. (1955). vol. 45, pp, 217-43; (iv) V. Deler, ‘Progrcs et avenir du porl de 
Bordeaux’, in Information geagraphlttite (1957), vol, 21, pp. 53-61. 



Pit;. 88 -—Bordeaux anh the Gironde Estim&Y- 
Thc edge of the low QEiguoenc plateau in die north-easi is indicated approxi- 
matdy by a heavy pecked line; spot-heights are in fe£i, The built-up area of 
Bordeaux is shown by a fine stipple- The Shell- Btrre refinery al Fau i Mac and (hr 
Cali ex refinery at Bet d'Ambiis are marked. 

Based on Carte rfe France an 200,000*, iIjkIs 5U, 5-6. 
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was 258,000, the nine communes included in the official agglomeration 
brought up the total to 415*763, a figure exceeded only by Paris, 
Marseilles and Lyons. 

Until the mid-nineteenth century the Gironde estuary, though 
requiring navigational uarc p presented no real obstacle to the ships of 
the lime. In 1869 the first dock-basin was constructed, succeeded 
by otherSp together with river-quays and improved port facilities. 
Further developments were effected during the war of 1914-18* when 
the American forces in Europe made much use of the port. Plans 
were put forward in the dosing years of the war for the extension 
of the dock system* linked by the projected Canal dc Grattequina 
(shown on Fig. 88) to the river about six miles below the city. Bui 
with the growth of outports, traffic using the port declined during the 
inter-war period and these projects have never been realised. Although 
Bordeaux was spared the destruction suffered by many French har¬ 
bours during the war of 1939-45, the chan net between the city and 
Lagrange was blocked by the wrecks of eighteen vessels, some 
deliberately sunk by the Germans. The first ship managed to enter 
the port in August 1945. but it was two years before the main channel 
was clear. Since then some new quays have been constructed at 
Marquis to handle imports of American coal. The Germans built 
some submarine-pens alongside the docks; these have been retained 
for ship repairs and storage. 

The development of an outport is inevitable when a main port lies 
far up a difficult estuary. The first was Puuillac-Trompeloup, com¬ 
pleted in 1894, situated halfway between Bordeaux and the sen. The 
Avant-Fort du Verdon was constructed in 1933 just inside the Fointe 
de Grave, consisting of a liner-pier with an approach channel afford¬ 
ing a low-water depth of forty-two Teet, linked to Bordeaux by means 
of an electrified railway. Unfortunately the liner-pier and other facili¬ 
ties were destroyed by the Germans during the occupation* and so far 
reconstruction has not been considered worth while in view of the 
cost involved and the probable limited usage in the future. Other 
estuary ports include Mortagne and Btayc on the right bank* and the 
oil-port at Bee d*Ambes at the apex of the Enlre-deux-Mers peninsula. 

The shipping and freight returns for Le Port Autonomy of Bor¬ 
deaux include these subsidiary esluary ports. The year of greatest 
activity in modem times was 1918, when it was used by the American 
forces in Europe* and 6-9 million tons of freight passed through. 
In 1929 the total handled was 5 2 million tons, and after a marked 
decline during the depression years it rose again to 4*1 million tons 
in 1938. Following the war of 1939-45 it was not until 1947 that the 
channel had been cleared, but in that year the total freight handled 
recovered to the extent of 3-3 million tons, and by 1958 the figure 
had reached 4-8 million tons, of which 2'7 millions consisted of 
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imports. A big proportion (] - 5 million tons of imports and M 
million tons of exports) consisted of crude and refined oil handled 
at the oil-jetties at Pau iliac and Bee d‘Amb£s, About 191,(MX) tons 
of coal were imported, much less than the million tons annually before 
the war, mostly from Britain and Poland, although in the immediate 
post-war years American coal came in great quantities (in 1947 
exceeding the pre-war figure). About 124,000 tons of oil-seeds made 
a useful contribution, then followed foodstuffs (wheat, sugar, coffee, 
rice, cocoa-beans, rum, bananas), timber, cellulose and chemical raw 
materials (mainly phosphates and pyrites). Exports are dominated 
by refined petroleum products, pit-props from the Landes, and wines 
and spirits. 

The Garonne has few of the qualities of a navigable river, as 
might be deduced from the description of its physical characteristics 
above. It is officially classified as navigable for a distance of about 
290 miles up to Roquefort, but it is really only effectively navigable 
to Castets, where the lateral canal takes off (Fig, 89), to run parallel 
to the river for about 120 miles to Toulouse. The * port fluvial de 
Bordeaux' nevertheless has some activity, and in 1958 the Port 
Autonomc handled 1-22 million tons of river-borne freight. 1 If the 
small subsidiary ports upstream of the city (Cambcs, Langoiran, 
Cadillac and others) are included, the total handled in 1958 was 
about 2-3 million tons, Much of this is short-distance traffic. 
Rather more than hair consisted of hydrocarbons, for S/re//, Antar, 
B.pCaltex and Ess o all have riverside oil-dipots. The rest of the 
freight consists of sands and gravels, dredged from the riverbed for 
building purposes. 

Bordeaux is an important industrial centre with a variety of 
activities. Many arc situated within the city to the west of the river, 
particularly those dealing with agricultural or colonial products - 
sugar-refining from beet imported coastwise from Boulogne, oil¬ 
seed-crushing (particularly ground-nuts), chocolate and tobacco 
manufacturing, rum-refining, the distillation of liqueurs, and fruit- 
and vegetable-preserving. The specialised ‘consumer-goods’ include 
the processing and manufacture of leather, paper, wood (ply-wood, 
tropical veneers and furniture), electrical apparatus, glass bottles, 
corks, dves and agricultural implements. The newer heavy industries 
are sited along the right bank opposite the city (an area developed 
when the first terminal of the railway from Paris was located there 
in 1852 before the rail-bridge was constructed), on the left bank to 
the north of the dock basins, and at the out ports. These include 
chemical factories (making fertilisers and vine-sprays), timber- 
yards, briquette-plant, small shipyards and repair-works, and a 

1 J r P. Soiirbes fc + lx Part fluvial de- Bordeaux\ in R,O.P-S.-O. vs>l. 

xxij. k pp, 1J4-57 ; this contains several maps and tables of statistics. 
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flour-mill. Three large cement-works at Lormont on the right bank 
a few miles downstream use lime brought by rail from St. Aslier 
near Pfrigueux. An engineering works has foundries at Lornioru, 



Fig. 89*—' The Waterways of Wfstzrn France. 

Abbreviations are [is follows: LR.C., Jlle-Rance Canal; M.C. P Midi Canal; 
ViMrCy NanEeS'Brest Canal. 

Navigable portions of rivers arc indicated by a heavy line; some of ihcse arc 
used otlty seasonally, and are of little importance. 

Based on Atlas tfe France* sheet 

anti several government-sponsored aircraft^ chemical and explosives 
factories arc deliberately sited in the south-west of the country. 
The industries of Bordeaux use imported coal and oil, electricity 
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brought by high-tension cable from the Pyrenees via the Lannemezan 
transformer-station, and (since the war of 1939-45) natural gas piped 
from the field at St. Marcel (sec p, 323). 

Two oil-refineries, at Pauillac and at Bee d Ambcs (F-ig, 88). are at 
present in operation. 1 The former, on the left bank of the Gironde 
halfway between Bordeaux and the sea. is owned by the Compagnie 
Rafftnage Shell-Berre, and had a through-put or 840,000 tons in 
1954. The Ambes refinery, at the lip of the Emre-deux-Mers 
peninsula, is operated by the Societe Caltex, an associate or the big 
American firm: it had a capacity of a million tons in 1954, Both 
were virtually destroyed during the war, but have been rebuilt.* 

THE PAYS DiiS CM A RENTES 

The northern part of the Basin of Aquitaine, between the Gironde 
and the Vend£an margins of Armorica, is drained by the river 
Charente, except for the extreme south where the Seudre ilows 
parallel to the Gironde. The Cha rente rises on the crystalline rocks 
of western Limousin, and crosses the pays known as Confolentais 
after the town or Con foie ns in the neighbouring valley of the upper 
Vienne. The river Hows north-westwards towards Civray through 
the Lias vale flanking the edge of the Central Massif, then winds in 
loops southwards across low plateaus of Middle and Upper Jurassic 
limestones to Angoulcme. It again changes direction to How towards 
the sea beyond Rochefort. The main river and its tributaries thus 
drain a considerable area of these limestone and marl plateaus, and 
the general name of Pays ties Charcntes or Pays chareniais is fully 
justified ; 3 the region more or less comprises the two departments 
of Charente and Cha rente-Maritime. Several minor pays can be 
distinguished. In the cast is Angoumois, the district around the city 
of Angoutfemc; in the centre is the Champagne diareriiaise. sub¬ 
divided into the Grande Champagne to the south of Cognac and the 
lower Petite Champagne further west; bordering the coast between 
La Rochelle and Rochefort is Aunis, and in the south-west lies 
Saintonge. 

In the north-east of Charente the Middle and Upper Jurassic 

' G G Wcigend 'The Outlook for the Gas and Oil Industry of Southwest 
France', in t.G. (1953). vol. 29. pp. 307-19. A third refinery, on the Enin;- 
dcux-Mcrx peninsula near the Cu/irx plan, is under construction by Esso- 

Srantktrd. _ _ 

■ p Arque, ‘Bordeaux, port pclrolier’, in R.G.P.S.-O. (1950), vol, xxvii, pp. 
93-101. The Output of the two refineries in 1958 was 513.000 and 1-07 million 

tons respectively. . _ , A „, 

3 H. Enjalberl. 'La Vallfe moyenne dc la Charente’. in A. dc G, (1952). vol. 
Ixi, pp. 16-33, gives a full account of the physical feafufes of the valley, with 
numerous maps and photographs. 
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limestones continue into the south-western Paris fi&sin between the 
ancient uplands of Vendde and Limousin, through the broad ‘Gate 
of Poitou', deriving its name from the province which extended 
westward to the sea. The ‘gate* forms a watershed at 650 feet 
between the westerly-flowing Charente, the Sevrc-Niortatsc and their 
headstreams, and the Vienne's tributaries which ultimately join the 
Loire. The limestones in this area are purer than those to the south¬ 
west in Aquitaine, and furnish a freestone worked at a number of 
places, including the famous quarries of Tcrce. 

fhe Coast.— The coastline between the mouth of the Sevrc Niortaise 
and the Pointe dc la Coubre reflects the submergence of an irregular 
but low-lying land-margin modified by subsequent deposition. The 
varied coastal scenery includes low rugged cliffs and isolated rock- 
masscs of limestone rising from sand- and mud-fiats, salt-marsh and 
sand-dunes. 

The structural lines of Armorica can be traced south-eastward 
across the Jurassic and Cretaecous limestone country. The anticline 
ot La Rochelle (or Angoumois) Tor ms a low ridge reaching the coast 
to the north of that port, and then continuing in a north-westerly 
direction as the ‘back-bone’ of the lie de R£. Similarly the anticline 
of Marenncs (or Saimongc) is continued seawards as a string of 
rocks (les Pa tics and 1 Lstric) protruding from the tidal marshes, to 
form the nucleus or the lie d’OMron, Between these ridges, a rise of 
sea-level contemporaneous with the Flan drain transgression along 
the North Sea coast (see p. 24} created broad estuaries and shallow 
bays. Protected by the islands, sedimentation has proceeded apace 
helped by the development of vegetation, and thus creating extensive 
salt-marshes (Fig. 90), 

Since the twelfth century, the natural processes of salt-marsh 
accretion have been accelerated by the construction of dykes and 
palisades. Some of this cflort has been devoted to producing the 
pres sales or salt-pastures, and at times Dutch engineers have been 
employed in the work, as in the reign of Henry IV. Much or the 
reclamation was the indirect result of the flourishing salt-industry; 
the Salines d'Aunis and Salines de Saintonge for many years provided 
salt for the fisheries of northern Europe, later for those of the 
Newfoundland Grand Banks. The marshes were subdivided by low 
dykes into a rectilinear pattern of'pans 1 or salines, into which sea¬ 
water was allowed to flow through sluices and left to evaporate 
during summer. By the beginning of the seventeenth century many 
of these salines had fallen into disuse, partly because of the extor¬ 
tionate methods of the gatherers of the notorious salt-tax Isabelle) 
partly because of competition elsewhere. The neglected marshes 
became the home of malarial mosquitoes, and were commonly 
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referred to as the terres maudim* Towards the end of the eighteenth 
century, cilbris were made at reclamation by cutting a series of 
drainage channels; the rivers were regularised, canals (the St. 



Fig. 90.—Thi; Marshlands along the Biscay Coast, 

Bawd on Cntic 4§ Franc* ct tfcj frwu&rcs mt l: 200,000, wheels 5?, 44, 50. 


Agnant, Broue, Merignac and others) were constructed. and syndi¬ 
cates of landholders were established. Today much of the former 
marshland is under market-gardens or pasture, though the river 
estuaries are still bordered by mud-fiats and sand-banks at low tide. 
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The honeycomb patterns of the enclosures surrounded by dykes 
still exist, for the morals salanix have in places been transformed into 
Claires a kuitres or oyster-breeding grounds. This is notably the case 
at Marenncs and La Trembhde on each side of the muddy estuary 
of the Scudre in the shelter of the lie d’Obron. Mussels are bred in 
the former salines on the seaward side of the Marais dc Brouage and 
along the east coasts of OiCron and Rd, while eels arc trappedin the 
canals. 

The Interior of the Pays des Charentes.—An area or low limestone 
plateaus slopes gently westward from 450 feet on the borders of 
Limousin towards the coast. The landscape is open and somewhat 
monotonous, only slightly trenched into platforms by the rivers. In 
places, however, the limestones of differing degrees of resistance 
form low edtes and residual hillocks with quite steep slopes. Some 
of the towns, such as A neon 10 me and Rochefort, have taken advan¬ 
tage of these limestone bluffs and promontories as sites for defence. 

Soils vary from lime-rich clays and marls to thin rather dry 
reddish soils on the plateaus formed by limestone disintegration. 
Some sandy soils are developed on residual patches of Oltgoccne 
sands to the north-west of Cognac and in the Sain ton ge. Along 
the floors of the valleys swampy and peat-filled areas of alluvium 
and marine sands thickly cover the underlying limestones; these 
are known as 'pays-ba$\ such as the Pays-Bas de Matha to the 
north-east of Cognac. The calcareous soils are rather dry, but the 
water-table is rarely far below the surface, and the light warm 
character of the soils is recognised by their name of lerres ckttudes. 

Land-Use and Agriculture.— The two diparlements of Charentc and 
Charcnte-Maritime correspond so conveniently with the Pays dcs 
Ch a rentes that their land-use figures may be usefully quoted, ’ 


Land-Use, I95fi 

I Ft rten fast of Total Area) 



Arable Lind 

Pasture 

Woodland 

Vines 

ChiirfiffCc , 



49 

17 

16 


Chafemc-Mamime 

- 

* 

48 

16 

U 

o 

6 


Source: Mimuirr de rAgriculture, quoted by Amuaire ttaliniqur de la France. 


The areas of woodland are small on these limestone plateaus 
although patches of oak-forest grow on areas or day soils, the 
remnants of a more continuous cover. Maritime pines have been 
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planted on the coastal sands (notably the Foret de la Coybre between 
the mouths of the Send re and Gironde)* occasional lines of poplars 
form wind-breaks, and patches of juniper-scrub cover parts of the 
plateaus. 

Pasture-land includes water-meadows along the alluvium-lined 
valley-floors, the pres sales bordering the sea-coast and estuaries, 
and the poor grassland on some of the drier parts of the plateau 
tin parts used for military training grounds and race-horse stables}. 
In 1954 about 26„G0Q horses and 2G6 + QOO sheep were in the two 
ddpartemeni$ t the latter kept both on the limestone pastures of the 
interior and on the coastal salt-gratings. One of the most striking 
changes an the last thirty or forty years has been the increase in 
dairying in the Charente* replacing the arable systems. Tn 1958, of 
the 453,000 cattle a quarter of a million were dairy animals. This 
development has been furthered by the large-scale inclusion or short- 
ley grass within the arable rotation and by the increase in the 
acreage under fodder-crop^ In 1958 700,000 acres were under 
clover, fodder-beet, mixed grains, legumes and kale. The improve¬ 
ment in short-ley grassland has been made possible by increased 
supplies of superphosphate and other fertilisers from the factories 
near Tonnay-Charcnte and elsewhere, which the leached soils badly 
require. Water-meadows along the valley-floors have been improved 
by both fertilising and irrigation. On the other hand, the dairy 
industry has been stimulated by the increase in co-operative 
methods, which are in fact better developed than anywhere else in 
France. 1 The first co-operative dairy was established in ISS8 in the 
commune of Surgeres, with ninety members owning about 300 
animals. By 1900 there were 98 societies with 48,850 members, 
and by 1938 this had further increased to 134 societies with nearly 
80,000 members. Today the individual societies are organised 
within the Association Cent rale ties LaUerles des Cltarentes et du 
Poitou, handling nearly five million hectolitres of milk each year. 
The emphasis is on the production of butter; 'beurre ties Charetites* 
has a widespread reputation in France. In addition to dairying, 
young beef-stores are bought in Limousin and fattened in the 
Charente, and the pig population totalled |94 t DOO in 1958. 

The ancient basis of agriculture in the Charente was the cultiva¬ 
tion of cereals, and much or the plateau-land grew wheat, usually 
with an alternate year's fallow. The poorer sandy soils were used 
for rye, while further south maize made its appearance. In 1958 
the area under cereals had, however, fallen to under 40 per cent of 
the total arable, to be replaced by fodder-crops and by potatoes. 

1 An account of the early development of the dairy industry is given by G. 
ReversCiiu, * Lcs Industries laittircs dans tes Charenies\ in A. de G. (.1925). 
vol. Asxiv, pp. 210 - 18 , 
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Market-gardening has developed especially in the neighbourhood 
of Tonnay-Charenie and on the saiidy soils and reclaimed marshes 
along the coasts of ihc mainland and islands. The heavily fertilised 
soils yield excellent crops of asparagus, carrots, tomatoes, peas and 
garlic. The Ton nay-Charente district specialises in cauliflowers and 
early potatoes, and near Angouiemc artichokes arc cultivated in 
large quantities. 

The Vine.—Before phylloxera struck the Charentc in 1876, the vine 
occupied one-sixth of the farmed area. Since the sixteenth century 
grapes have been grown for the distillation of brandy, and the name 
Cognac, derived from the town of nearly 20,000 people on the south 
bank of the Charentc in the heart of the pays, has become world- 
renowned. After the phylloxera attack, which caused almost 
economic disaster to the district, planting with imported American 
stocks using local scions proceeded slowly, and today 185,000 acres 
arc under grapes, only a quarter of the pre-phylloxera area. Some 
grapes make red and white wines for local consumption and for 
the manufacture of vinegar, but the emphasis is on the production 
of high quality brandy. Organisation and control are rigorous to 
maintain the standards; in 1936 strict Appellation Contrvlee decrees 
were instigated, defining the specific districts with their soils, types 
of grape, and methods of distillation for each of the seven famous 
grades of Cognac. These districts arc more or less concentric, with 
the Grande Champagne area in the centre between Cognac. Jarnac 
and Segonzac. The yields of the high-quality eouWe-w* are not 
great, but their value is considerable, especially as about three- 
quarters of the total is exported. 

Population amt Settlement. -Numerous settlements are found along 
the coast, many of them fishing-villages, others seaside resorts. On 
the mainland are Chatelailion to the south of La Rochelle, Fouras 
on the rocky point north-west of Rochefort, and Ronce-les-Bains 
on the sand-dune coast south of the Seudre; Si. Marlin is on the 
He de R£ and St. Denis, Boyardville and St. Trojan on Oleron. 
These are pleasant resorts, with fine sandy beaches backed by dunes 
and pines. 

The chief port is La Rochelle, 1 situated in the north-eastern corner 
or a small bay sheltered by the He de R6 to the west and by a low 
limestone ridge to the north. It was one or the leading French 
seaports until the sixteenth-century wars or religion, during which 

li) F. Gay, tr Pori dr Im Rorhirtie-lM Politicevo/uiiott rccente (1949)" 
(Li) Y. fJeprrc.'Le Grand port de La Rochellc-Pallia? cl la liaison rou dire 
Ocesm-Sujsse', in fforois (1955), voL 2, PP> 419-22; and (Hi) C. Online *Lc 
Pori dc commerce de La Pall ice’, in Nor ah (1956). vol, 3, pp 437 . 3 s 
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as a centre of Protestantism it suffered several sieges (notably that 
of 1628 by Richelieu's forces) and much destruction, Its fortunes 
revived in the eighteenth century, for it became one of France's 
colonial ports, trading with her American possessions. In the nine¬ 
teenth century, however. La Rochelle was faced with the problem 
of coping with the increased si^e of vessels; two wet-docks were 
constructed* but rapidly became inadequate. In 1873 it was decided 
that the only solution was the construction of an outpori where the 
limestone ridge on which the (own stands ends abruptly at a deep¬ 
water roadstead, and between 1881 and 1S90 the port of La Pallice 
was constructed, the works including a liner-mote and a large dock- 
basin, Its installations were heavily damaged during the war of 
1939—45, but restoration was complete by 1950. Today La Pal lice 
is the commercial port, while La Rochelle’s chief importance is as 
a fishing-harbour. In 1958 the two ports (their returns are not 
separately distinguished) handled 3-2 million tons of shipping, the 
ninth in France in this respect, though this activity is only hair that 
of pre-war years. La Rochelle is the fourth fishing-port of France 
both by weight of catch and by value. A new fish-quay was built in 
1925, equipped with storage sheds, refrigerator plant and railway- 
sidings, and 23,000 tons of fish were handled in 1958. The town in 
1954 had a population of about 59,000, and forms the administra¬ 
tive centre of Charente-Maritime. It has a variety of industries, 
mostly connected with the processing of food products* the prepara¬ 
tion of fertilisers from imported phosphates and lish-residues, 
ship-buildtng and repairing* and Ihc construction of aircraft and 
railway rolling-si ock. 

Further south, ten miles up the estuary ol the Charente, Rochefort 
was developed in the mid-seventeenth century by C olbert as a 
naval port and arsenal. It continued the*c functions until the 
Napoleonic wars, but as the size of warships grexv. Rochefort so 
far up a winding river suffered by comparison xvith Brest and Toulon, 
and its functions slowly declined; in 1928 the naval dockyards and 
arsenal were finally closed. Its present population is only about 
24,000. some 5,000 less than before the war of 1939-45. Further 
still up the river is Tonnay-Charente, the head of maritime naviga¬ 
tion, whose wharves handle coal and phosphates tor a large chemical 
factory nearby. It was for long one of the brandy-exporting ports, 
and until 1939 the spirit was taken by barge down the Charente to 
Tommy, but during the war the river gradually became unnavigable 
through neglect and it has not been restored. 1 wo-fifths of the 
Cognac exported is railed or sent by road-tanker to Tonnay and 
shipped from there. 

The interior of the Pays des Charentcs h a region of fairly uniform 
population dispersed over the countryside; the average density per 
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square mile in Charemc and Charente-Maritime in 1954 was 137 and 
174 respectively. The larger towns are situated along the main river 
valleys, notably that of the Ch a rente itself; Ans-ouleme Chateau- 
neur-sur-Chareme, Jarnac (Plate XXXVIf j. Cognac and Saimcs suc¬ 
ceed downstream. Other small towns are in tributary valleys, such 
as St. Jean-d’Angely and Ton nay-Bo uto tine in the valley of the 
Boutonnc river. Most of these arc market-towns and agricultural 
centres, situated where north-south routes cross the west-easi lines 
of communication through the valleys. Cognac and Jarnac, us lias 
been emphasised, have special fu nctions 'grace aux eaux-de-vie'. 

The chief town of Charemc is Angoutfme. with a population in 
1954 of 43,000, or if the whole agglomeration is included, of 53,36H, 
It is situated in a strong defensive position on a low limestone plateau, 
partly surrounded by the Cll9rente and its confluent the Aruuicnne 
Today Angoulemc is a pleasant city, very much tlie regional centre 
ol the pay:.. */e centre d'uae region tres animec, uti veritable entrepot 
iOTttKTf 1 Its industrial activity includes large paper-mills 
breweries, flour-mills, leather-works and metallurgical manufactures' 
including agricultural im pic men is. 


PER IGOR o 

It is not easy to ascribe limits to Pifrigord, although on Fig. S6 an 
attempt has been made to do so. Structurally this region consists of 
a low plateau of Upper Cretaceous limestone, with cappings or 
Oligocene sandstones on the interfluves. These strata arc separated 
from the crystalline rocks of Limousin by a narrow belt of Middle 
Jurassic limestone, by a depression floored with Lias clays and in 
the neighbourhood of Brivc by a low-lying Permian-floored basin 
occupied by the V<htere and its hcadslreams These rocks were 
alfcctcd by the earth-movements of early Tertiary times associated 
with the uplifting of the Pyrenees, and several folds and fault-lines 
can be traced south-eastward from the Charemc. 11 Briefly the unti- 
ehne of Mareuil continues from near Angoulemc into the Permian 
b-um of Brtve. Parallel to this and some ten miles to the south is 
the anticline of Pcngueiut, with folds represented most clearly in the 
l oms de St Cyprien* where the limestone forms a broad ridge to 
the east of the angle of confluence of the Vezere and Dordogne The 
Folds are revealed in places as undulations in the limestone strata 
near La Boissiere d'Ans, for example, the strata form 7 m modes 


La Francs' g^agraphtftourism? 


1 E>, handier, “Lc Bush in d'AnihiaLne 1 
mj|>, vol. i, p, 440, 

wJha PP . ^ these structural features, 

with a number of deoiled sea to ns ; the lines ot folding arc [rM ed on a nap an 
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andtdalions'. Further south again is the anticline of Rib£rac, which 
can be traced intermittently south-eastward across the Lot valley 
near Fumel into Quorcy, 

The present relief of Perigord is the result of prolonged though 
interrupted periods of denudation, a * relief cyclique p£rigourdift f in 
the words of P. Fen don.. He has determined six distinct erosion 
surfaces, ranging from the 'surface stephanienne' or Carboniferous 
age to that of the Mio-Plioccne, 1 The heights of the individual 
peneplains vary considerably, since the late Tertiary uplift and 
ti 11 i n g o f th e Cen t ral Mass i f a fleeted ( b esc marg i nal a reas also. Th us, 
Tor example 1 the Mio-Pliocene surface can be traced from about 
1,350 feet near the confluence of the Dordogne and the Diege to 
600 feet near Feugero!les t though most of it lies at 700 to 600 feet + 
sloping gently to the south-west. 

Perigord is crossed by converging rivers flowing from Limousin 
and Cantu I south-westwards to the Gironde estuary—the Dronne, 
Isle, Vdzere and (he Dordogne itself. The uplift and tilting of the 
Central Massif caused a complex series of rejuvenations of these 
rivers, so that they notv flow in trench-like valleys dividing the plateau 
into individual blocks. Several terraces can he distinguished, and 
Fdnelon has proposed a classification (which accords well with the 
work of gcomorpholegists on the valleys of the western Central 
Massif), comprising four distinct erosional terraces and two aggrada- 
lion al terraces** The rivers pursue extremely winding courses, with 
acute meanders enclosing meander-cores, and limestone cliffs in 
places rise steeply on the outside of the curves. 

The regime of the rivers is cxtremeEy variable. Many of the smaller 
tributaries are unable to maintain their courses across the permeable 
limestone during the long months of drought; even the Dordogne 
may shrink to depths of as little as a foot as far down as Bergerac. 
In winter, however, the run-off from the crystalline rocks over which 
the headstreams llow r may cause a rapid rise, producing extensive 
flooding lower down the main river. 

The surface features of Perigord are thus varied. The limestone 
plateaus (which occasion the name Perigord blunt ■) show certain 
karstic features (hence another appellation of le karst perigourdin). 
Parts of the plateau are peppered with shallow solution hollows, 
called locally evgues or crozes, much the same as the cfoups of Quercy 
and on a smaller scale as the saichs of the Grands Gausses. At the 

1 P + Fendon, op. at. 11951>, ha* a detailed cable ipp. 190-E) and a correspond¬ 
ing map fpp_ | y i 4-j showing these surfaces. He indicates I heir correlation with 

[he work of H* Baulig and others in the Central Massif and its wesgem margins. 

* These terraces are clearly tabulated, with the con^pondins ones worked 
am by other authorises along other rivers in th t western Central Massif, by 
P. Ferielon, op. eft. ( 195IX pp 273*6, 
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most 150 feet in diameter and 30 feet in depth, they often lead by 
vertical shafts (avens) into complex cave systems below, such as the 
well-known Gouffre dc Proumeyssac near La Bugue and the Troti de 
Granville near Rouffignac. Conversely, small elongated hummocks 
known in the Sarladais district {on cither side of the Dordogne 
between Sariat and (iourdonj as pedis, are the residual results of 
differential erosion of heterogeneous limestones, and from the fact 
that their long axes show a distinct alignment they may represent 
the dissected remains of once continuous ridges. The various groups 
of' peeks are separated by shallow depressions known as piaims. 

Several examples of subterranean rivers occur, and on the lower 
Slopes of the valleys powerful resurgences burst out, such as the 
Fontaine de Troby near Cadouin in the valley of a small left-bank 
tributary of the Dordogne, Many Cave-systems have been drv for 
millennia as a result of the lowering of the water-table as the rivers 
deepened their valleys. Others are produced by differential solution : 
a much fissured but resistant horizontal cap of limestone eommonlv 
overlies a more soluble calcareous marl which has been eaten back 
under the overhanging hard stratum, forming caves opening on to 
the valley-sides, Some of these are renowned as the homes of early 
mai |» pong the sides of the Vezere valley near Les Eyries above 
its junction with the Dordogne, where occur the caves of Cro- 
Magnon, La Madeleine, Le Mousticr, La M out he, La ugcrie-Basse 
and -Haute, Fout-de-Gaume, Lascaux and manv more, with their 
remarkable wall-paintings, the legacy of primitive art. 

By contrast with the limestone country, some areas of plateau are 
covered with Tertiary sands, sandy clays and gravels. These super¬ 
ficial deposits survive patchily on the interfluves in eastern Pfrtgord 
and more continuously in the west and south-west. To ihe south of 
the Dordogne valley near Bergerac, the Tertiary siliceous sands 
which are darker in colour than the limestones, have given to the 
district the local name of Perigord nair , 

Land-Use and Agriculture.-Perigord corresponds closely to Lhc 
iteparremtni of Dordogne, which was created with Perigueux as its 
chef-heu more or Jess in the centre. In I95S about 32 per cent of the 
total area was under woodland. 27 percent under amble cultivation, 
vind 14 percent tinder permanent pasture. 

This high proportion of woodland is at first sight surprising, but 

£[ IS ‘ l T nd ° n , lhe P?™? s:inds and c toys. Chestnuts have 
Jong bLcn widespread, and form part of the economv ; J thev are 
used for human consumption, they arc fed to pigs and even sheen 
and they arc sent to the Bordeaux markets. Several varieties or 

pp. ' UChlt * i * ncnllc ^oaourdirc-. in R.G.PS.-0, (199*), w)i, vii. 
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oaks arc found, sometimes growing in considerable though now 
reduced woodlands such as the Foretdc Rarade to the north-west of 
the lower Vizcre valley, others in copses on the plateaus or on the 
valley slopes. For centuries herds of swine havc been pannaged 
in these oak-woods. The trees yield the renowned Perigord truffles 
(Tuber metanosporum% which grow on their roots a Toot or so beneath 
the ground™ and are harvested during the winter with the help of 
pigs or dogs to locate them by (he aid of scent. In addition to these 
deciduous woods, conifers (particularly maritime pine) have been 
planted on the sands since the mid-nineteenth century and especially 
since the war of 1914-18, These woodlands supply constructional 
limber and pit-props, tanning material* are obtained from the oak$ ? 
and much charcoal-burn tug is still earned on. This last was one 
of the bases of the long-established metallurgical industry ; forges 
and furnaces, situated along the river valleys to utilise water-power 
for the bellows, smelted the haematite ores found sporadically in 
the Tertiary sands. 

The variety of relief, soil and aspect is reflected In the variety of 
agriculture; the polyculture is striking even lor Aquitaine, a region 
of agricultural diversity. The countryside is a veritable 'paysage 
mLxre\ with patches of woodland and heath, small fields with 
hedgerows, occasional larger fields divided into hedge less strips, 
orchards, graves of nut-trees, and vineyards on sunny slopes. 
Almost half of the arable in Dordogne grows cereals (actually 48 
per cent)* chiefly wheat with some maize and barley, and almost a 
third is under fodder crops. In 1958 334,000 cattle were present, 
bred both for milk under the influence of the neighbouring Charente 
and for veaI T and fed on the valley water-meadows and on fodder- 
crops, About 180,000 sheep grazed on the poorer limestone pastures, 
and 171,000 pigs were reared on skim-milk from the dairies and in 
many places still pan u aged on acorns and chestnuts in the woods. 
The breeding of capons, ducks, turkeys and geese is widespread, and 
fattened and trulfle-stufled birds arc exported to the markets of 
Paris and elsewhere. The foie gras de Perdrix is considered by some 
to equal the product of Strasbourg. 

Orchards are an important item in the economy, and the usual 
stone-fruits arc grown, particularly cherries, peaches, greengages 
and plums (the last especially in the Bergerac district where prunes 
are dried, and near Pdrigueux where the potent eau-de-vie rfe privies 
is distilled). Apples rather unexpectedly are grown for dder- 
inaking. Chestnuts have already been mentioned, and another 
special item is the walnut, notably in the Vezere valley, of which 
more than 11,000 tons a year are produced. 1 Some of the nuts are 

1 O. Lavaud, + La Vallee p^rigoandlne de la VdzAre \ in 4* dr (1931), voL xl w 
pp. 144-52* gives a full account of walnut production. 
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crushed for oil, some exported green, others shelled and dried, 
others pickled, while the walnut wood is used by furniture-makers 
in the local towns and in Bordeaux. 

finally, vineyards covered 4 per cent of the total area of the 
departement 193,000 acres) in 1958; this is only half of the pre- 
phylloxera acreage. Still, 800,000 hectolitres of wine were produced 
in 1958, of which a third was of appellation controiee quality; some, 
such as the white wines of Monba/.illac and the Sautemes-likc wines 
of Brantome, are widely known in France. 

Population and Settlement. The population is rather thinly and 
unevenly distributed, with an average density per square mile for 
the dtiparicment of Dordogne of only 106. Small isolated farms 
and hamlets arc found on the Tertiary sands and occasional larger 
nucleated villages on the limestone plateaus, but most settlements 
are situated along the valleys. Small prosperous market-towns 
include Rittfrac on the Dronne, Sari at on the Cuze, Domme on the 
upper Dordogne and Terrasson on the Vezere. On a larger scale 
are the attractive Bergerac (34,000 people), and the chef-lieu of the 
ddpartement, Perigueux itself (40,785), situated on gentle slopes 
rising from the banks of the Isle. Some Industries are supplied 
with electricity from power-stations in the neighbourhood (as at 
T a i fie res a few miles above Bergerac, where a barrage has been con¬ 
structed across the Dordogne, and at Manzac on the same river), 
or from the stations in the Central Massif, The processing of 
agricultural products includes the crushing of walnuts for oil, the 
milling or wheat and maize, Lhe preparation of tobacco and the 
preserving of fruit. The manufacture is long established of foot¬ 
wear at such towns as Bergerac, Terrasson and Nontron, of textiles 
at Mussidan. of paper at Couzl\ Lalinde, Thiviers and St. Paul-de- 
Lisonne. of fellings at Ribthac, and or glass-ware near Terrasson. 
Timber-yards are situated along the river-bunks where water-power 
is still used, and much sawn timber is exported. Numerous lime- 
and cement-works are also located along the rivers, where limestone 
can be worked in quarries on the valley-sides. 


THE CAUSSES Dll QUEttCV 

The name Quercy is derived from a Gaulish tribe, the Cadurques, 
from which comes also the name of the main (own of the region, 
(labors. Its wider connotation as an ancient province of France 
included the districts of both Haul- and Bas-Quercy, although the 
latter to the south belongs to the Pays de Garonne* A small part 
of Haut-Qticrcy on the borders of Aurillac consists of the crystalline 
rocks of the Central Massif, known as the Sdgaia du Quercy (sec 
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p. 573), The greater part of Haut-Quercy proper comprises lime- 
slone plateaus of mainly Upper Jurassic age ; indeed, these plateaus, 
are sometimes known as the Gausses Aquitaines or as the Petits 
Gausses in contradistinction to the Grands Gausses of the Central 
Massif. Four distinct Gmf.re-units can be distinguished within this 
region, the names and locutions of which are indicated on Fig. 121* 

The limestone strata dip gently westward, the result of Tertiary 
tilting, from 1,500 Teel above sea-1 evd on the margins of the Central 
Massif to B5Q feet in Ihe west and south-west, though the Causxc de 
Marie l has on the whole a ralhcr lower elevation, sloping fro in 
1,100 to 500 feet. The surfaces of the plateaus have been planed 
by the forces of subaerial erosion, and R. Clozier 1 has distinguished 
surfaces or ihree distinct ages, wilh traces of at least one still older 
in the extreme easi. 

The plateaus are deeply trenched by ibe steep-sided valleys of 
the Dordogne and the Lot: limestone clitfs drop abruptly in places 
to the river edge on the outer curves of meanders. The valley-floors 
are, however, quite wide, sometimes as much as a mile, us the ingrown 
meanders swing from one side to another, A considerable extent 
of alluvium-covered flat usually lies on foe inside of each meander* 
beyond which several gravel-covered terraces rise in low steps 
towards the bounding limestone bluffs, 3 There is an extraordinary 
ramification of valleys. Most of the higher ones, known as combes, 
are dry, while others contain seasonal streams draining from the 
individual plateau-blocks into the main rivers. Many complex 
systems of subterranean drainage occur, and powerful resurgences 
break out near the base of the valley-sides: the flow from the 
Fontaine dc Chanreux practically doubles the volume of the Lot 
within the town of Cahors. 

The plateaus show in detail a diversity due to the differential 
denudation of the limestones, shales and marls* and to the solution 
features of foe calcareous rocks. Broad shallow depressions or 
chups often contain reddish terra rassa clays. Deep vertical 
chasms, sometimes called igues or averts, lead into extensive cave- 
systerns* and many of them have been explored. Perhaps the most 
famous is the Goufffc de Padirac in the Caussc de Gramat not lar 
from Rocamadour, descended by the doyen of French speleologists, 
E.-A. Martel In 1889 ; a its mouth is about 100 feci in diameter and 
Its vertical shaft falls for 325 fed, The water-table in this cave- 

1 R. Clozier, h Lcs Surfaces d + aplantisemcnt dc* Causes du Qucrcy tPwits 
Gausses} v in Compters Retidux dit Congres tnternafiomtf de Geographic (Paris) 
(]$>5l> s voL ii, pp. 461-8: and Les Cannes du Qtterc _r [1940), 

1 Terraces can be distinguished atonal the Loi valley (and very si mi Early atony 
thiitqf iU tributary tbeCireJat 950, 575*4*0 and 310 fccE, carrdfWriding ck**Jy 
to those dclined by P. Fcnelen in Perigord op. etc. (1953), pp. 

1 E.-A. Martel, Les Ablmes (IStM). 
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system fluctuates violently, and a vertical rise of 1 15 feet above the 
usual low-water level has been recorded. 1 

].and-Use and Agriculture. — Hhe surface of the plateau reveals areas 
of bare limestone, greyish tracts of stony soil and residues of terra 
fossa in Lhe depressions. Much scrubby vegetation consists of 
juniper, blackthorn and box. About 23 per cent of the total area of 
the dipartement of Lot (which occupies the greater pari of this 
region) was classified in 1958 as under woodland. Much or this 
consists of oak, usually forming a scrub-forest known variously 
as garrissacte, game Or garotiille, though in some parts a careful 
forest policy has produced a growth of well-developed trees. Areas 
of poor seasonal pasture {grazes), usually scorched and brown in 
summer, are lotind on the plateau, and meadows [glebes) appear at 
the bottoms of hollows and valleys where the ground-water is not far 
below. 

The arable lands, which amounted to only 19 per cent of the total 
area oi Lot in (954, arc found in the eloups where a down-wash of 
terra rosso has accumulated and along ihe fours of both the dry 
valleys and the river valleys. Much has gone out of cultivation in 
the last century ; indeed, the ollicial land-use category of " lerritaire 
agricaie non culihe' occupied in Lot no less than 18 per cent in 
1958, and none of this was deliberate fallow. 

Nevertheless, a well-developed agriculture is found in more 
favourable areas, especially on south-facing slopes; it is interesting 
to find in ihis district the terms xovteitiait and hiversentj, which corre¬ 
spond to the at/ret and abac in the Alps, The broad floors or the 
main valleys provide the most important arable lands; the Lot plain 
near Cm hors, for c sample, presents a variegated pattern of fields of 
cereals, strips of improved pasture, and well-kept orchards and 
vineyards. More than half [he arable produces wheal, grown either 
with an alternate year of fallow or in rotation with maize, potatoes 
and fodder-bee I. Small patches of rye can still be found, especially 
in the higher depressions, but the total area has declined. The vine 
is grown on south-facing slopes near Cahors, walnuts in groves or 
as individual trees, and small orchards of plums, apricots and peaches 
on the river-terraces near the villages, while strawberries are a local 
speciality in the Dordogne valley. Tobacco is cultivated in small 
patches, and market-gardens arc intensively worked on valley-floors 
near the towns. 

Pastoral farming is important, and about 191,000 sheep were 
m the dipartement in 1958, mostly grazing on the high limestone 
pastures, although the animals are commonly turned on to the 
wheat-stubble after the harvest. The richer valley-pastures are the 

‘ N - Ten under rhe Earth, p, 191 (English translation, 1940). 
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scene of dairying activity, especially along the Lot valley near Cahors. 
Gf E7*QQ0 cattle in the department in 1958, nearly half were dairy 
animals (some milk is used for cheese-making* notably the famous 
Rocamadour variety) and others (the Sahn breed) were reared for 
farm work. About 55,000 pigs were kept, pannaged on acorns m the 
oak-woods for part of the year, and most farms carried the usual 
complement of poultry. 

The agricultural scene in Haut-Quercy is therefore one ol con¬ 
trasts, ranging from poor grazing on the limestone plateaus 10 the 
varied nntT intensive activity on the valley-floors and south-facing 
slopes of the more Fertile depressions. 

Population and Settlement* Although there are a few local concen¬ 
trations, the population as a whole over Haut-Quercy is rather low; 
in 1954 the diportemeni of Lot had about 148,000 people, with an 
average density per square mile of only approaching indeed the 
sparsencss of some of the Alpine and Central Massif tlcp&ritniLii^, 
This is one of the regions where rural depopulation has proceeded 
steadily, for at the end of the eighteenth century the density in 
Quercv was probably of the order of 300 per square mile. 

Most of the population in the Petits Gausses proper live in villages 
and hamlets* clustered on the south-facing slope oE a chup or at Ehc 
lower end of a comte near a permanent spring. Some large v ill ages 
stand on the plateaus, acting as market^ and servicing-ccntres, such 
as Martel in the Causse of the same name* Gramat, Labaslide-Murat 
and Gourdon in the Causse de Gramat, and Limognc and Montpczat 
in the Causse dc Limogne; most of these contain two to four 
thousand inhabitants. The larger towns are situated in the valleys, 
although perched on the upper terraces away from the danger of 
flooding, or occasionally on the isthmus formed by a meander-neck* 
as in the case of Cahors around which the Lot swings in a sweeping 
curve. Roeamadour, in the valley of the Alsou* is an attractive little 
town clinging incredibly to the side of a steep limestone cliff crowned 
by a church. These towns — Cajarc* Puyd Fvequc and Fume . as 
well as Cahors, in the valley of the Lot, and Gourdon on the Bleu 
(a liny Dordogne tributary)—arc the main centres of Quereys pro¬ 
sperity. Fumel on ihe borders of Ferigord has old-estub is c 
metallurgical works, originally based on local charcoal and iron-ore* 
later on coke once brought by river from St, Aubin, but now trans¬ 
ported by rail from the ovens of Lc Boucau near Bayonne and even 
from the Nord coalfield. But otherwise there is little industry except 
for saw-mills and tanneries, a few 1 limestone quarries and cement- 
works, and some food-producing activities such as the canning of 
vegetables, the milling of w r heat ? the processing of tobacco, and the 
manufacture of various macaroni-like pasta. 
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Labors. with its 1 5,000 people, is the chief lawn of the department 
its function, as D, Fancier succinctly puts it, is as ‘un marche el une 
petite vilte de Joint iom wired . ft has tong been a bridge-town, as its 
superb fourteenth -century bridge with three ardi-picrced towers 
indicates, and the old walls across the Lot meander-neck testify to 
its rote as a stronghold during the troubled past, 

A LB! ClfiniS ANL) l.AL R .Af iUAIS 

In the triangular area between the Aveyron on ihe north, the 
Garonne touhusttine on the west, and the Monts de Lacaunc and 
Montague Noire on the cast lies a low undulating plateau region. 
The northern part, drained by the Tam and centred on Albi, is given 
the payr-pame of Albigeois. To the south of the Agout (a left-bank 
Tarn tributary) p further series of plateaus extends south-eastward 
into the Col de Nuurouze; these include the pays castrate in the 
A gout valley around the town of Cast res and the Mirepeste near 
Mirepoix in the south, but they arc commonly referred to collectively 
as Laitraguate. 

The rocks are varied in this region, testifying to the fluctuating 
conditions of deposition in early Tertiary limes. Some of them are 
so similar to the true moiasse of Miocene age that they are called 
moiasse griseuse and moiasse argikjt.se, according to their content of 
sand and clay. The day character tends to dominate, and the 
resulting soils are referred io. especially in Lauraguais, as terref&n , 
lerre grass? and terre luisante. The clays are occasion ally i nterru pted 
by sheets of gravel, often or a quartzitic character, derived from the 
crystalline rocks of the Central Massif, Limestones intercalated 
among the moiasse arc widespread in the north of Albigeois, and 
elsewhere there are deposits of coarse gritty sandstones and con 
glo (iterates. 

The present relief is largely the result of the differentia] erosion of 
these sediments by running water, for many streams flow westwards 
from the Central Massif and from the watershed in the Col de 
Naurouze further to the south. Most of their valleys form trenches 
two or three utiles wide, with the present rivers meandering across 
their day-covered doors. The Tarn is particularly winding, especially 
in the section between Ambialet and Albi ; near the former the river 
turns almost completely back on itself, leaving an attenuated meander 
neck. Jn other places, by contrast, the rivers are contained in steep 
narrow trenches, particularly where they have cut through bars of 
resistant limestone to form small cfttfe-Jike valleys. The" Clusc du 
Mas-d‘A zil-Sabnrat. for example, has been eroded by the Arize, and 
the valley of the Agout has in places a gorge-like character, as at 
1 fc. SaucLel. Une Evolution de ride, Cidmrx en Qiiercy tl92S). 
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Lavaur where ltie Mute town is perched on a sleep hilt overlooking 
ihe river. Dry valleys are common, culling through the sheets of 
moiaase, and probably eroded by powerful Pleistocene streams 
swollen by the heavier rainfall of those times and by the abundant 
melt-water from the Pyrenean glaciers. 

The plateau-landscape is subdued, sloping from 600 or 650 feet in 
Ihe cast to 400 feet as the Garonne valley is approached. Minor 
diversifications of the surface include long but irregular cotes of 
limestone in the south and east; near Fanjeaux, for example, over¬ 
looking the Col dc Naurouze, appears a triple line of these cotes. 
Again, particularly in Albigeots, the Oltgoccne limestone sometimes 
forms low plateaus between the valleys, to which the name catisse is 
given ; they reveal narrow crits of limestone, broader whale-backed 
ridges of calcareous sandstone, and occasionally flat-topped buttes 
(known as eperons) where the interfluves have been cut into by 
transverse valleys. 

The Quaternary rivers deposited over their valley-floors vast 
amounts of gravel derived from the wastage of the Central M assif and 
the Pyrenees. The rapid run-olT from the autumn and winter rains 
still brings down material coarse and fine, to be deposited on the 
valley-floors. Flooding is common, occasionally attaining serious 
proportions following heavy periods or rain, as in March 1930; near 
the confluence of the Tam and A gout at St- Sulpice the waters rose 
more than sixty feet and caused widespread destruction among 
villages on the river-terraces. 

Land-Use and Agriculture—Both AI bigeo is and Lauraguais are 
prosperous agricultural areas, the result of reasonably fertile soils 
(especially where derived from the lighter clays and loams), [he 
modest elevation, and the warmth of these southern latitudes. In the 
Jepane meta of Tarn, which occupies much of the region, 43 percent 
of the iota! area was under arable in 195$; or this about two-fifths 
was devoted to cereals, mainly maize and wheat, about a third to 
fodder-crops, and a tenth was left fallow. Market-gardening is 
found especially in the Tarn valley near Albi and at Gaillac. Arlhez 
and St. Juerv where the terraces are intensively cultivated ; speciali¬ 
sations include onions in the neighbourhood ol Lescurc and 
strawberries at Gaillac. Nearly a fifth of the department carried 
permanent pasture, including both poor winter pasture on the lime¬ 
stone and sandstone plateaus, and better meadows in the floors oi 
the valleys. These pastures, supplemented by fodder-crops, enabled 
165,000 cattle (of which rather more than half were dairy animals, 
the rest bred for beef or draught-use), 134,000 sheep and 114.000 pigs 
lo be maintained. The sheep, mainly the Laiaune breed, arc kept 
both for wool and for milk to be made into cheese. Mules arc bred 
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in considerable numbers. Nearly 7 per cent of Tarn (80,000 acres) 
was occupied by vineyards in 3954, A large proportion of the wine 
output is ordinaire, both red and white, bill the wines of the Gailtec 
district (the vins rouges du Gailhcoh) and some white wines of a 
'groves' character in the Tim valley have a certain reputation. 
Mulberries and orchard-fruits are also widely grown. 

The landscape is thus pleasantly varied, with low hills and gentle 
valleys, fields of mai^e and wheat, orchards and vineyards, and 
villages on the valley terraces. The numerous isolated tile-roofed 
farms are known as hordes or meiti tries, the latter after the system of 
metayage which is still prevalent. Probably much of the district was 
once tree-covered, but only 17 per cent of Tarn is now under wood¬ 
land. Though some continuous si retches of forest still exist, most 
of the oak woodland, including also chestnuts, hornbeams, cypress 
and pines, occurs as small copses around villages, 

industry and 1'nwns.— Rather surprisingly, the district between Albi 
and Cast res forms one of the minor industrial regions of France, an 
activity long established on a domestic basis, manufacturing cloth 
from local wool. Today Castres is still an important textile town, 
using electric power from Central Massif stations and manufacturing 
both woollen and cotton doth. Other towns in the valleys of the 
Thord (Labruguiire, Mazamet and Labasiide-Rouairoux) and of the 
upper A gout (Brassac and Vabre) are similarly occupied. The wool- 
dressing and textile industries of these towns in the Thorc valley, an 
extension of the lowland into the Central Massif between the ancient 
uplands of the Moniagnc Noire and the Lacaunc, are described on 
p + 576. A large rayon factory operates in Albi, Tanning and 
leather-dressing, using local hides, is important at Grmilhet on the 
banks of the Dadou, a tributary of the A gout. There is a consider¬ 
able specialisation in furniture-making and cabinet-work generally at 
Revel* and Castres has a number of engineering and metallurgical 
industries, including the manufacture of muchine-tools t automobile 
bodies and parts* electrical machinery and equipment, and various 
types of pumps. 

To the north of Albi and between (he valleys of the Tam and the 
Cerou is situated the coalfield of Carmaux-Atbi, consisting of two 
small concealed basins separated by a barren area. This held is 
grouped administratively with Decazeville to she north as the 
HowtHres d'Aquitaine ; the two produced jointly 2T million Lons in 
1955, more or less equally divided between them. This coal is a 
valuable contribution to the economy of south-western France, for 
it is used at the large Pi net power-station near Carman* and at 
another near Albi T in several local coke-ovens, and in the glass-, 
lime- and cement-works in the neighbourhood of Albi and Curmaux. 
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Associated with the cake-ovens are chemical works at the two last 
towns, making benzene, sulphate of ammonia and acids. Some coke 
is consumed at the steel-works of Si. Judy, situated on the bunks of 
the Tarn a few miles upstream from A3bu which use pig-iron from 
St. Etienne and even from Lorraine, and supply the metal-using 
industries of Albi (notably tools and agricultural implements). The 
labour for this industrial activity is supplied partly by the local 
population (many men own small farms and work in a factory too s 
their women-folk in the textile-mills), partly by foreigners such as 
Poles. 

AM and Cast res have dual functions as market-centres for a large 
agricultural area and as the foci of this industrial activity. Albs, 
with its administrative fund ion as chef-lieu of the ddpartement of 
Tara* bad a population of 35,000 in 1954, and has several industrial 
neighbours, such as Carmaux (I2 S G00 people) and St, Juery. Cart res, 
with 32,000 people, is also the centre of the small industrial towns 
along the Thori valley. 

THE SOUTHERN LOW PLATEAUS 

An undulating region of low plateaus slopes gently northward 
from a height of about 2 P G0G feet in the foothills of the central 
Pyrenees to the margins of the Garonne valley at 600 feet. The 
mo lasse is covered for the most pan w r tih an alluvial fan crossed by 
a series of diverging rivers^ each only a few miles from the next. 
Those in the east flow to the upper Garonne—the Louge* Mere, 
Touch, Save and Gimone ; those in the centre flaw northwards to 
the Garonne agenaise —the Arrats,. Gers and Anise, and the rivers in 
the west flow to the Adour—the Douze, Mtdouze* (be Adour itself. 
Lees, Luy de France and Gave de Pau (Fig. 91). 

These streams laid down this joint alluvial fan in late Tertiary 
times, building out into the ‘Gulf of Aquitaine' a delta of sand 
and gravel worn from the uprising Pyrenees. The apex of the fan 
consists of coarse Pliocene pebbles, forming the small triangular 
plateau of Lcmnemezm* deposited by the powerful river Neste 
which rises near the crest-line of the Pyrenees. Further to the west 
are similar though smaller Pliocene fans—the Plateau de denial 
in the neighbourhood of Bagnercs-de-Bigorre, formed by the ancestor 
of the Adour, and the Plateau de Ger, the product of the streams 
which now join the Gave de Pau, These fans* or as the French 
geologists call them, ancient canes de dejections, form in truth ' fes 
plateaux a debris \ 1 

] An immensely dcuiled survey of these format jons is &iven by F. T&UMer, 
Le Piemoni tits Pyrenees franpaba, aHtfribuitims u Vintde des reliefs de Piemonf 
( 1951 k 
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To the north of these stony plateaus the lower Plateau d'Armagnac 
(sometimes called fa Gascogne gersoise) slopes away towards the 
Garonne valley. It too is crossed by many rivers, and although 
their valleys are eat down into the molasse, deposits of Pleistocene 


Fig. Vi—Tut Drainage Pattern in Western Lannemezan 
and the Pats de l’Adcur 

The map shows the extraordinary fan of streams flowing northwards over the 
gravel plateau of Sigorre. situated about 20 miles west or Lanaemczan Long 
narrow ridges separate the valleys, their sides furrowed with short rivulets. The 
asymmetrical nature of I he valleys is shown by the large numbers of ihc^ 
rivulets flowing down the gentler cast-facing slopes. Heights are in feet. 

Based on Cant tit FtdOct au 200j000>, sheet 70. 


and Recent alluvium cover much of the intcrfluvc$ and the river 
terraces. Further variety is introduced by patches of glacial clay 
and of Union. 

The southern plateaus therefore owe their present form primarily 
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to the past and present work of the multitude of rivers. The valleys 
arc markedly asymmetrical* with the sleep side in each case facing 
the west; rivulets flow down the longer cashfacing slopes, as is 
evident on Fig. 91. Various theories seek to account for this asym¬ 
metry. Possibly exposure to the westerly winds has caused more 
rapid weathering and erosion of the west-facing valley-sides as 
compared with the eastern slopes in a comparative lee. Another 
suggestion is that fine wind-blown deposits, probably derived from 
the Quaternary sands o! the Landes* have been blown eastward, 
accumulating on the leeward side of each valley and thus compelling 
hs stream to move further to the cast* so cutting into and steepening 
the western valley-side. 

The valleys are separated by gentle ridges, in the north composed 
ot Oligoecnc limestone capped with mofasse or sands* and known 
generally as k /es coteaux di 3 Gascogne '. In some of these limestone 
outcrops the gentle folds of the outer Pyrenean zone can be traced. 
For the most part* however, the Armagnac plateau is an area of 
only slight variations in relief. 

Land-Use and Agriculture.—The stony plateaus in the south con¬ 
sist for the most part of dreary moorlands, wind-swept and usually 
snow-covered in winter, and rather arid in summer The soils are 
thin and coarse, leached and acid, and bear a poor pasture or a 
scrub of gor$e T ling* broom and other shrubs. The valley sides and 
floors are wooded, especially in Cseutat where oaks and chestnuts 
grow r K The chief value of Lannemezan and its neighbouring plateaus 
is ns pasture for sheep and beef-cattle, and some improvement of 
the moistcr valley-pastures has been effected by irrigation and 
fertilisation. 

Further north, with a milder climate, lower elevation and tractable 
soils, the countryside assumes a more genial aspect. A large part 
of Armagnac lies administratively in the deparfement of Gers; in 
1954 just over half [he total area (56 per cent) was under arable, 
17 per cent under permanent grassland, 9 per cent under woodland 
(oak and chestnut) and S per cent under vines. Here again is the 
polyculture so characteristic of Aquitaine, although the basts of life 
is the cultivation of cereals (principally quick-ripening hard wheats, 
maize and a little oats), which occupy almost two-thirds of the 
arable land, A further quarter or the arable is under fodder-crops, 
which together with she improved irrigated pastures in the valley 
bottoms enable the departement to maintain a quarter of a million 
cattle of which half are dairy animals, the race goscotme. Others 
arc bred for draught-purposes (for which they are more widely used 
than horses) or for veal, and between 30,000 and 40*000 animals 
are shipped away each year to markets elsewhere in France. Pigs 
r.g.w.e,—N 
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too are widespread, over 95,000 in the depart emeu? in 1958, fattened 
on maize and skimmed milk. Mutes are reared, many of them to 
be sent over the Pyrenees for sale in Spain. Large numbers of 
poultry make Gers one of the main producers of eggs, and it is a 
famous rearing area for geese. Sheep, however, have declined 
from about 100,000 in Gers at the turn of the century to 10,000 
during the war of 1939-45, although by 1958 there had been some 
recovery to about 29,000, They are brought down in summer from 
the Pyrenean foothills or from Launcmczan to graze on the wheat 
stubble. 

About I14 r 000acrcs of Gers were under vines in 1958, yielding 
a large output of wine. Although none is of high quality, much 
pleasant %in rouge is produced near Lectoure and Mira tide in Hsilu- 
ArmagnaCp and white wines, known collectively as * Cotes da Gers\ 
come from Bas-Armagnac. The district is best known for its brandy, 
regarded by many as little inferior to Cognac; around Condom are 
the specified zones which produce Grand-Armagnac^ Fm-Armagwc 
and Petit-ArmagfUic in order of quality. 

Population and Settlement.— In spite of this agricultural prosperity, 
the density of population is well bdow r that or France as a whole; 
the average for Gers was only 78 per square mile in 1954, which 
represents a big decline since 1846, when the figure was 132. Rural 
depopulation has proceeded steadily, and but for the fact that 
nearly 30,000 foreigners, mainly Italians and Spaniards, are settled 
on the land, comprising a sixth of the population of Gets, the density 
would be lower still Towns are small, with few industries other 
than food-processing; their main function is as markets and 
shopping-cent res. One old-established feature is the frequent 
occurrence of fairs, each a focus not only of economic but also of 
social activity, and usually held in conjunction with religious festi¬ 
vals. 1 The most important centre is the chef-lieu of the departement, 
Audi [situated in the valley of the Gers at a height of a bout 400 Teel), 
but which had a population of only 16,382 in 1954. Other tow ns— 
notably Condom, Nerac and Lectoure—had less than 7,000, with 
a peaceful charm and an air of a subdued prosperity. The small 
town of Lannemezan, with its 5,500 people, stands on the'northern 
edge of the gravel-plateaus; it is the market-centre for a con¬ 
siderable district and holds important sheep- and cattle-fairs. Here 
is situated the main transformer-station for the central Pyrenean 
hydro-electric stations, from which 150,000-voh transmission lines 
run to Pau, Dax and Bordeaux, and others to Toulouse, while a 
recently constructed 220,000-voll line runs to Verlhaguet (near 

1 H. M r Kendall, 'Fairs and Markets in rhe Department of Gers, France', in 
E G. 11936k vdL 12, pp_ I5J-& 
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Monlauban) and beyond lo link up with the main Dordogne trans¬ 
former-station at Le Brcuil. 

THE FAYS DE I,’A DOUR 

The river Adour rises on the eastern Hanks of the Massif du 
Neouvicllc in the central Pyrenees, and flows northwards across 
Bigorrc us one of the streams which have built up the dctrilal fan 
already described. It maintains this northward direction as Tar as 
Risdc. near which it turns westwards, and continues in this direction 
as far as Dax. then south-westwards to reach the sea three miles 
beyond Bayonne. 

The valley of the middle Adour is bordered on the south bv gravels 
;md coarse sands and on the north by the sheets of line sand of the 
southern Landes. The river wanders among its deposits, with a 
maze of meanders, braided channels and gravel islets, the last 
especially pronounced during summer. In winter and spring, how¬ 
ever, the hcadstreams bring down so much water that widespread 
Hooding occurs, sometimes occupying the whole floor between the 
lowest terraces. 1 This zone of sand- and gravel-banks is known as 
the graves or barthes* and is covered in places with aider-thickets, 
willows and poplars, though drainage has improved the valley- 
pastures in some places. The main river is joined by a succession of 
tributaries flowing down in a north-westerly direction from ihe 
gravel-plateaus of Higorre and Ger which cover the frontal zone of 
the Pyrenean Ranks, The chief confluents are the Gave de Pau and 
the Gave d’Oloron. A few right-bank tributaries drain the southern 
Landes, notably the Midouze, with its feeders issuing vaguely from 
shallow lakes and marshes. 

This curve of the Adour encloses several sub-regions of consider¬ 
able variety, though known collectively as the Pays tie !' Adour. 
Along the northern edge of the Pyrenees are the low plateaus and 
ridges of Bdarn, Basse-Navarre and Lahouarit (these three arc some¬ 
times referred to generally as the Caliines basques), sloping gently 
northward and north-westward from 1,100 to 600 feet. These 
plateaus consist of Upper Cretaceous limestones, marls and con¬ 
glomerates with occasional exposures of Upper Triassic sandstones, 
flanked on the north with varied Tertiary and newer rocks and an 
uneven layer of younger sands and gra vels. The superficial cover is 
largely the result of the powerful action of the swollen rivers of 
glacial times, which have also cut into the underlying rocks and in 

1 J. Fischer, ‘Le Regime tie I' Adouret Jc scs affluent* 1 , in R.G.p.s.-O r mlm 
vol. i, pp, 75-97, 

* M. Richard. ‘Lcs Banhcs dc fAdour*, Ibid. (1937), voi. viii. du 101-63 
and 237-66, 


356 


THE LOWLANDS 


part removed the newer deposits (even revealing in places the pre- 
Pvrenean fold trends). Several of the valleys form minor pays, such 
u$ the Plains de Tarbes in the upper Adour valley and the Pays de 
Soule in the valley of the Saison (sec p, 671). The rounded 'eoteaux* 
and 'pays mttmehnrtds' forming the interfluves arc of the order or 
] .000 to 1,100 feel above sca-lcvd. 

To the north of these plateaus and within the curve or the Adour is 
the district of Chalosse,' very similar in character to Bas-Armagnnc 
further cast. In the cast and centre lies a subdivision known as the 
Chalosse de Ceaune, where [he interfluves form whale-backed ridges 
scored by a multitude of rivulets, and the valleys are bordered by 
broad terraces at levels ranging from 30 to 200 feet above the present 
rivers. The landscape is gentle, indeed D. Faucher describes it as 
'les eoteaux aimnbks The western part of the pays, the Chalosse de 
Pouilion, consists of pine-covered sands of Miocene age (the sables 
fames). 

The Coast.—Between the mouth of the Adour and the Pointe-St. 
Martin (just north of Biarritz) the coast is a continuation of that of 
the Landes, with a belt of forested dunes and a broad sandy beach. 
For a short distance to the south the Tertiary strata actually reacli 
the sea, forming low cliffs subject to intense erosion, and at Pointe- 
St. Martin the undercutting action of the waves has produced a sleep 
cliff capped with an overhanging cornice from which falls arc frequent. 
Further south the low cl ills of Eocene clays, gashed with ravines, are 
constantly receding as the result of en rnas.se slumping on to the beach. 
Still further to the south, however, the 'frontal zone' of the 
Pyrenees (see p. 667), represented by the Upper Cretaceous limestone 
plateau of Labouard, reaches the sea. and the coastline cuts trans¬ 
versely across these structures. A slight marine transgression has 
produced un indented coast, and limestone cliffs alternate with coves 
referred to as les rias basques. In some places, notably near Socoa on 
the shores of the Baie de St, Jean-de-Luz, the strata dip seawards at 
an angle of about forty-five degrees, and from a wave-cut platform 
at the base of the cliffs project sharp saw-tooth ridges of the more 
resistant strata. The coves are being slowly filled in by long-shore 
drift of line sand in a southerly direction, although groynes and 
dykes have been built to protect the approaches to the harbour of 
Si. Jctm-de-Luz at the mouth of the estuary' of the Nivdle. Henduyc 
is not hacked by cliffs, and its broad bay (the Baie dc Chingaudy) is 
flanked by sandy beaches. 


Laml-Use and Agriculture.—Taking the ddpartemeni of Basses- 
Pyrentes as an indication, 31 per cent of the total area in I95U 
1 L. Papy, La Chaiosse’, in A, de C. (1931), vol, *1, pp. 239-58, 
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was uncultivated, 19 pet cent under arable, 17 per cent under 
permanent pasture and 20 per cent under woodland. The forested 
area was once much greater, but continued cutting and grazing have 
converted much into scrub or rough pasture. Such a district is the 
Landes de Hasparren ei de \fixe in the undulating country between 
the valleys of the Nive and the lower Adour. A few continuous 
areas of woodlands still survive, such as the Foret de Bidache of oak, 
beech and chestnut, and pine forests have been established in the 
Chalosse de Pouillon. Hedges of stunted oaks and lines or poplars 
are common on the terraces and plateau. 

The waste land is extensive; it includes bracken-brakes covering 
former woodland, poor grassland and heat hi and on some of the 
gravels and sands* and the scrub-covered graves and harthes of the 
Adour valley. Along the flood-plains of the gaves are found fatigues, 
scrubby thickets of willow, hawthorn and alder. 

The category of permanent pasture includes both poor grasslands 
on the low plateaus between the rivers and on the rounded ridges of 
the Chalosse. and also the verdant valley-floors of the gaves, which 
in places arc irrigated- Feeders take off from the swiftly flowing 
streams and supply lateral irrigation canals running along the 
lowest terraces; in the plain of Tarbes the Canal d'Alaric, for 
example, runs along the right bank. On these pastures arc kept 
cattle (which have increased rapidly in number during the last half- 
century), the tarbais breed of horses, and large numbers of pigs. 
The most important animal reared on the poor pastures is a however, 
she sheep; in 1958 Basses-Pyrenees had 507,000, and only Aveyron 
of the other French departments had more. In addition, Pyrenean 
sheep are brought down to graze in the valleys during winter and 
spring. Poultry are widespread, especially turkeys and geese; a 
side-line is the manufacture from goose-down of duvets (down- 
quilts, climbing-jackets, etc.) at Hagetmau. 

The traditional cultivation of the Adour basin has long consisted 
of cereals—wheat, millet and barley; these arc still important, 
especially on the sandy loams, with the more recent addition of 
maize and of oats for fodder, and the area under cereals in 1958 
was still as high as 59 per cent of she arable. One major change 
has taken place in this century, for almost exactly a third of the 
farmland is under fodder-crops, including lucerne grown with the 
aid of irrigation. The area under potatoes has also increased, 
there is much more markel-gardening, and some tobacco cultiva¬ 
tion. The area of vineyards has never recovered from the phyl¬ 
loxera ravages; only about 23,000 acres of vines were cultivated 
in 1958, producing almost entirely vin prdituiire, and brandy is 
distilled and sold in Bayonne, though not of a quality compar¬ 
able with that of Armagnac to Ehe east. Orchards of peaches 
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and apricots arc grown on the slopes of the collines and around 
each farm. 

Population and Settlement.—The population or the Pays dc f Adour 
is unevenly distributed, with an average density of about 150 per 
square mile. The majority of people live in villages and isolated 
farms along the river valleys on the upper terraces away from flood- 
danger. 1 The way of life is pre-eminently rural, depending on a 
varied agriculture and the raising of stock. A few larger towns and 
some more densely populated rural areas are situated in the upper 
basins of rivers near the point of contact between the plain and the 
mountains to the south. Such is Tarbcs (40,000 people in 1954), 
the chid town of Haulcs-Pyrentes, situated in a basin on the upper 
Adour (Fig. 91). Its animal fairs are well known, and it is a com¬ 
mercial and industrial centre with old-established tanneries and 
Jeuther-working industries, notably the manufacture of patent- 
leather, harness and footwear. There are also long-established 
mmiture factories, and a specialisation in stone-carving, especially 
marble. As a result of the developments of Pvrenean power- 
stations, some new industries have developed in recent years 
including the manufacture of electrical apparatus and machinery 
turbines, dynamos and locomotives. 

Further to the west is Pau, situated on the right bank of the 
turbulent Gave de Pau ; with its 48,000 people it is the chcf-Ueu of 
Basses-Pyrenees, Not only is it ore of the Lourisi-gateways to the 
Pyrenees, but it is a prosperous market-town. As an induslriat 
Centre it has grown as a result of the availability of hydro-eleciricitv 
and, since the war of natural gas piped from St.'Marcct. Numerous 
factories were built in the years before 1939 in this safe’ area 
including metallurgical and engineering works, tanneries and shoe 
factories, the manufacture q f textiles and of the famous herds and 
the processing of agricultural commodities. Another important 

induirN^ r f.° ( ]0fon * StC Ma ™ <11.000 people), also with a diverse 
3JS if ? Ct,V,ty . ; , the ™™<acturc Of woollen, linen and cotton 
^? l „’ san . dals and otllcr foot-gear, wooden articles, and bells 

? 0tl . 5tzcs - To * ns with similar functions are Nay and 
Orthez, boih in the valley of the Gave de Pau, Mauboursuet in the 
Adour valley, and Salies-de-Beam, which as its name Sd Lpto 
has long exploited the rock-salt found locally in the Triassic rocks 
Afew small towns are situated along the middle Adour valley (Riscle 
'' ,re ’ ^ cver ' Mugron and Das), but the proximity of the Landes 
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and the poverty of this graves along the valley-Boor limit their 
importance. 

The most important town on the A dour is Bayonne, situated at 
the confluence with the Nive h with a population of about 33,000. 
Much of the built-up area lies along the left bank of the Adour 
below the confluence, but the newer part of the town has been built 
on the triangular peninsula between the two rivers, Bayonne began 
life in the fifth century 1 as a point on a main route into Spain, and 
in the twelfth and thirteenth century during English rule it became 
important for the wine trade. Bui situated three miles from the 
open sea up a winding river with a difficult entry, the port of Bayonne 
was faced in the sixteenth century with serious problems of silting. 
By the beginning of the seventeenth century the river outlet had 
been stabilised at the southern side of Cap Breton (instead of as 
previously to the north), and further movement has been checked 
by the construction of moles on either side of its mouth. Regular 
dredging is necessary to maintain a channel across the Barrc shoal 
outside the estuary. 

The modern port of Bayonne 1 includes both quays at Le [toucan 
along the right bank midway between the town and the open sea* 
and others within the town as far upstream as the bridges at the 
Adour-Nive confluence. Its trade grew steadily in the late nine¬ 
teenth century, particularly after the opening of the steel-works of 
Les Forges de V Adout at Le Boueau in 1882, and a peak of a million 
tons of freight was handled in the years preceding the war of 1914 
1918. A considerable decline was experienced during the inter-war 
years, particularly in the tonnage of exports, and by 1938 the figure 
was only about 610,000 tons. Bayonne is handicapped by its some¬ 
what remote position in a comer of France and by the limited 
rail communications serving its own hinterland. Since 3945 the 
freight handled has fluctuated between 600,000 and 800,000 tons, 
predominantly imports, and in 1958 it accommodated 8|6 vessels 
with a net tonnage of about 34 7,O0Q r The steel-works at Le Boueau 
were responsible for much of the freight handled; in 1958 143,000 
tons of iron-ore were imported from Algeria and northern Spain 
and 200,000 tons of coal and coke, while nearly 100.000 tans of 
steel and steel products were shipped away* The town also has 
food-processing industries (notably wheat-milling), fertiliser factories 
and an aircraft factory established in the ’thirties, 

Bayonne is a centre for ihe flourishing tourist induslry of the 
extreme south-west, and especially for the attractive Cote des basques. 
A series of resorts extends from the Adour to the Spanish frontier, 
ranging from the sophisticated charm of Biarritz (now a town of 

1 F. Ductiemin, 'Le Port de Bayonne it indmirjc* dc l + Admir\ lt\ 
P.G.P.S.O. [ J954), voL xsv. pp. 144-56, 
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23,000 people) to villages such as the promisingly named Chambre 
d’Amour and Costa Aldia, 

This coast was once one of the most active centres of the French 
lashing industry : Bayonne, Biarritz, Bidurl. Gu6thary, Ciboure and 
St. Jean-de-Luz have been important for centuries. Fishing-vessels 
from these ports went to Newfoundland and Arctic waters, and the 
Basque fishermen were second only to the Bretons, but since the 
mid-nineteenth century this activity has declined. St. Jean is still 
the most important centre for tile French sardine fisheries, and 
anchovy, tunny and mackerel are also caught. Along the coast at 
various towns arc fish-preserving and -canning factories. 


The Oil-fields. 1 —The right to search for mineral oil over most of the 
Pays de t’Adour and adjacent areas in the upper Garonne basin 
was leased to the Government-sponsored Society Nationals Jes 
Ntroles d'Aquitaine in 1941, although little was done until after 
the war. when in 1949 oil was located at Lacq, to the north-west of 
Pau, this field yields an oil with an asphalt base and a low petrol 
content. At first production rose steadily to 308,000 tons in 1954, 
but since then there has been a rather disquieting decline to only 
101,000 tons in 1958, possibly an indication of approaching exhaus 
tion. The crude oit is sent by rail cither to the Shell-Berre refinerv 
at Pauiliac or to the La Mede refinery near Marseilles. 

It seems that the future importance of Lacq lies in the production 
not of ml but of natural gas, which has been found below the oil-field 
at depths approaching 11,000 feel * The output during 1958 totalled 
* . million cubic metres front a dozen producing bores, but it is 
anticipated that this will be increased tenfold by 1962 when 
sixty bores will be in use. The significance of this development is 
that by 1962 the gas wall furnish the equivalent of six million tons of 
coal or 4 per cent of !■ ranee’s total consumption of energy, S.S P 4 
has built a plant for the purification of the gas, rail way'sidings' and 
cites-ouvnem for the steadily increasing number of workers who 
totalled over 1,200 by mid-1957. A gas-grid is being constructed in 
conjunction with the St. Marcel field; new mains have been built 
from Lacq to Bordeaux, Nantes, Bcsanyon and Lyons, and are 
being extended to Paris. Plans have been prepared for the exten¬ 
sion of the chemical works at Picrrefittc in Hauler Pyrenees and 
for the erection of several factories for fertilisers, plastics’ and 

1 (il G. G. Weigentl.‘The Outlook for the Gas and Oil Industry of South-West 

fV 1 ?” 1 ’ ^ PP ' 307 ‘ ,9: <"> R ‘UsSESTuJ 

problem* retroher , in fi.G.P.s.-O. (mi), vol. xxviii, PP . * 0 - 73 ‘ (iit) A 
S Ei. £JSS et !e m nau,rel en Fra "“’’ TK NU 4.G. U956>; 

1195?;, voLUv^^t" ' aleUf dU el4Cn>e,1t de m de Lacq, ‘ in A ‘ * G - 
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other by-products in both the Pyrenean and Bordeaux regions. A 
large thermal generator has been recently completed at Ambus, 


THE LANDES 

The Coast. — The straight coast of the Landes extends from the 
Pointc de Grave to the mouth of the Ad our, unbroken for a distance 
of about 140 mites save for the Baie d'Areachon (Fig. 92). This 
shore-line lias developed through the formation of an offshore bar 
by south-flowing tong-shore currents, thus straightening off former 
estuaries. 1 Extensive sand-dunes accumulated on this bar and so 
created a continuous barrier which has converted the indentations 
into a string of large shallow lagoons, for the most part recd- 
margined and dotted with islets and sand-banks. 9 The dumbbell is 
so continuous that the northern lagoons are obliged to drain south¬ 
wards, each linked with the next by a channel roughly parallel to the 
coast and leading ultimately into the Baie d'Areachon. Some of the 
smaller southern etungs do drain directly to the sea. 

The dune-belt, in places six miles in width, consists of several 
longitudinal crest-lines separated by parallel depressions and fronted 
by shelving beaches of fine white sand. Many of the dunes exceed 
150 feet in height, and one. the Dune dc Sabloney (or de Pilai), 
attains 300 feet, probably the largest m Europe. The winds from the 
sea constantly blow sand inland, and there is some movement within 
the dune-belt,® although the etangs check this to some extent, as docs 
the planting of pines and marram grass, and the construction of 
wicker fences. 

The Baie d'Areachon forms the only major breach in the dune- 
line. Across its mouth the tong spit of Cap Ferret is still extending 
southward, built up by south-flowing currents. At low tide the 
water area of the bay shrinks to less than a third, leaving stretches of 
mud intersected by a labyrinth of channels (esieys and raj) separating 
mud flats and sandy islets, with areas of salt-marsh around the 
margins of the bay. Into its south-eastern corner wanders the Ley re, 
the main drainage stream of the Landes, 1 

' A. Guikher. A. Godard and E, Visscaux, 'Formes de plage el houle $ur 1c 
littoral dcs Landes de Gascogne 1 , in /f.G.F.S.-O, ( 1952}. vol. xxiii, pp. 99-1(7; 
this deals with tidal and other influences on the form of the Landes beaches. 

1 J. Filliol, 'Aspects physiques dc la region ties Clangs Eondais d’Areachon it 
Sous to ns', in R.G.P.S.-O. (idjj), vol. xxvi. pp. 2M3; this discusses the results 
of vegetation and sedimentation on the riangs of I he Landes. 

4 J. J, WoKT. "The Dunes of Sabloney near A reach cut’, in G. J. (1929). vol. 
Ixxiii. p. 453; this includes a series of interesting photographs illustrating the 
changing features of the dunes. 

* J. WcLilcrssc, *Lc Bassin d’Areachon’, in 4. de G, <1928), vol. xxxvii, pp, 
407-27, gives a full account, with numerous maps and photographs. 
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The Inlcriur Landes, —Behind the dune-lagoon margin from the 
Gironde to the Adour lie the Landes proper, covering 6,000 square 
miles in the d^parttments of Gironde and Landes. This area repre- 



Ttic irons* are abbreviated as Mows; A., Aureilhan: U.K, BibcaresFie- 
Parentis ■ C.S. fc CazauH-SanguincL 

Based cm (ij Cut it dr France cl dm frwftiiPtJ an t: 200 ^ 00 Q\ &htvl* 36, 6J : ijjj j 
map in the Ej.tr? Xtnxaztnc {1955-56), Vol. v t no. L p, 19, which locate* oil wells iwnt 
IP that dulc. 


sents the Quaternary depression kmdQise t into which marine days 
and line sands were deposited. The surface now consists of a gently 
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undulating cover of fine siliceous sands, heavily impregnated with 
oxides of iron, which have been reworked and re-deposited by 
numerous small streams* and sometimes even re-sorted by the action 
of the wind. They are underlain by a dark-coloured hard-pan 
{atiosjr in some places reinforced by the garfuche, an iron-pan of 
complete impermeability formed by the leaching and downward 
percolation of water impregnated with ferruginous compounds. 
Shallow meres and swamps covered much of the Landes in the past, 
and despite measures of reclamation much remains as dreary reed- 
covered waste ; in former days herdsmen on their stilts were a familiar 
sight and they are still occasionally to be seen. In their primitive 
state the Landes consisted of &Qng$ and marshes* 1 bmyires and 
fougeres, thickets of broom and gor$e t tangles of brambles* expanses 
of li ng and coarse grass ■ at one extreme were small groves of ever¬ 
green oak and pine, at the other bare sand. The whole district com¬ 
prised in fact k le grant f desert hiukth\ and the word Itmde* is used 
elsewhere in France and Belgium to denote a waste area. 

The afforestation of the Landes began along the coastal dune- 
margin in the years immediately preceding the French Revolution.® 
During the first half of the nineteenth ccntury T however, progress was 
slow* and it was only after I S57, when [he government department 
of Eaux ei ForSts took over, that any adequate drainage schemes were 
effected. Some of the marsh has been drained and the hard-pan 
broken by deep ploughing. The main species used for afforestation 
is the maritime pine (Pimts pinaster)* of which many millions have 
been planted. The forest has to be carefully preserved, insect pests 
(particularly crickets) must be combated* and drainage systems 
maintained, while the tinder-dry nature of the woodland and the 
high resin-content of the trees make fire a constant threat. Between 
1930 and 1948 more than 900 T 000 acres of plantation were ravaged 
by fire ; in the hot dry summer of 1949 occurred the grievous con¬ 
flagrations which destroyed over 300,000 acres to the south-west of 
Bordeaux* with considerable loss of life. Though the pine dominates, 
other trees have been deliberately planted, notably willows in the 
damper depressions, cork-oak in the south, and irt places groves of 
carob-trees- In 195S, notwithstanding the tire-damage of previous 
yeurs< the Landes forests amounted to about 3,300 square miles* 
more than half the total area. 

1 I. Filliol, ’Aspects physiques de tu teg ion des cuings Eandais i'ATCftdion u 
SoustOfis', in /? r G.P^Q. (E955), vol. xkvi, pp, 28-43 ; thif deals with ihe 'rdif 
nwrpkotogtqu* de la vdgJtaifon' in the evolulten of the iiongs* 

= A very detailed account of the recLanmtkm of the Landes is provided by 
A. Larroquctte* Lw Landes de Gtarognc ei fa Farcr lamkdst. A permit phvTbju* 
et etude frtovfurmarhm economdfitt r (1924), See also C. Angus, L La For^t 
landafcc', in Gfagruphta 1 1954.i r no. 28, pp, 25-3 L which contains a detailed map 
Of Eq fid-use. 


364 


THE LOWLANDS 


Several subregions can be distinguished within the apparent 
uniformity of the Landes. I n the centre are the Grander Landes* still 
the wildest and most thinly populated pan, This is bordered on the 
north-easi by the rather higher Petite* Landes, the Pays d'Albret and 
b Mar san, where the sand is less extensive and in many places 
replaced by Tertiary clays and limestones, wooded with evergreen 
oaks or covered with pasture. To the south of the Buie d'Arcachon 
is the Pays de Bonu and to the south of this again the coastal region 
of Marensui, where grow extensive groves of cork-oak. Finally, to 
l he north-east of the Baie d’ A reaction is the Pays de Bach. 

Economic Development. —For long the Landes formed one of the 
most scantily populated, unproductive and unhealthy regions of 
France. As D. Fa tidier says, 'It peupk, sous-atimemi, devore de 
patudisme 9 menait me vie cMtive ei prdeaire \ Agriculture was 
carried on in a humble way in clearings, forming minute oases 
agricoles where tye, later maize, melons and other vegetables could 
be cultivated. As late as 1932 more than half the arable land was 
worked by metayers* In the mid-nineteenth century considerable 
Rocks of sheep were kept, indeed ut that time Landes w ith 650,000 
had more than any other department in France, and many more 
animals wintered there from the Pyrenees. 

The reclamation and drainage measures intended primarily for 
the pine-plantations also helped agriculture. So loo did the exten¬ 
sion of the railways into south-western France: the line from 
Bordeaux so Arcachon was opened in 1841, the straight line south 
through Labouheyre and Dax to Bayonne in 1855, and the line 
across the eastern Landes via Mont-de-Marsan to Tarbes in 1859, 
Numerous roads were constructed and the region was in some 
measure opened up. 1 By 1958 about U per cent of the dipariement 
of Landes was under arable, and a further 5 per cent was permanent 
pasture. Two-thirds of the arable grew cereals, chiefly maize, and 
2U per cent was under fodder-crops. Cattle (126,000) and pigs 
(73,000) have now largely replaced sheep (29,000). The same ten¬ 
dencies are discernible in Lhe neighbouring department of Gironde 
to the north, part of which falls in the Landes. 

The main economic importance of the Landes continues to be 
in the exploitation of the forests. For many centuries the poor 
woodlands were cut and burnt for charcoal to provide fuel for 
several small glass-works (long since abandoned) and for furnaces 
which .smelted local bog-ores. Today the carefully grown trees are 

? A detailed account, with maps, of the development of communications in 
the Landes and its effect on the economy is given by H. Cavaillfcs, ■ Lc Problems 
dc la djrubnon dam l» Landes de Gascogne'* in 4. de <7. (1933), vot :<|jj 
PP- 561-82. ' 
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systematically cut for pit-props (J5G P 0G0 tons a year), telegraph- 
poles, railway sleepers and sawn timber, much of which is exported 
from Bordeaux. In spite of the development of synthetic substi¬ 
tutes, the pines are still tapped by the gemmeurs for rc$in T from which 
tcreberithine and other products are distilled at factories within the 
forests. But the annual production of resin is now of the order of 
700,000 hectolitres, compared with a peak of more than twice as 
much; the fires of 1949 destroyed many mature trees and hit the 
industry seriously. Until recently the high resin-content had pre¬ 
cluded use of the wood for pulping, but technical improvements 
have made this possible, and paper-mills have been built at Mimizan, 
Begles and Fact u re. 

There has been some development along the coast in respecL of 
the tourist industry, making use of the Hue sandy beaches and a 
pleasant sunny climate, Lacanau-Ocdan in the north, A reaction, 
Bisearosse-Plage, Mimizan-Plage and Hossegor have grown con¬ 
siderably as resorts. In 195E Areaehon landed 3,500 tons of fish p 
mostly sardines and also sole and turbot, though its chief importance 
is Tor oysters; with La Trcm blade and Mane tines further north it has 
virtual monopoly of the Portuguese variety p which is cultivated in 
vast numbers in small enclosed culture-beds ■(pares or parquers)* 

The Parent b-Born Oilfield. — The discovery of an oil hold in south¬ 
western France in March 1954 and its subsequent exploitation is 
worthy of mention. The Esso-Sfandord had considered 

developments in the area south-west of Bordeaux since before the 
war of 1939-45 and was granted an exploration permit in 1951, 
but serious development only started in 1954. Oil was reached in 
u bore sunk on the southern shores of the Etang de Parentis, and 
since then twenty-eight further wells have been drilled I Fig. 92), of 
which several have proved to be dry. In 1954 only 132.000 tons 
of oil were produced, but in the following year this had in¬ 
creased to 576,000 tons and in 1958 it totalled 1,202,926 tons, an 
appreciable supplement to France's imported supplies. Explora¬ 
tion is continuing in the area and other discoveries have been made. 
The oil is piped to a small slorage-dgpot at Parentis, then conveyed 
by rail-tankers to Bee d" A tubes in the Gironde, and sent by sea in 
tankers to the Ess&Statidard refinery on the lower Seine at Pori- 
Jerome J The refinery under con si rue lion by the same company 
in the Gironde will in due course handle the whole Parentis output. 

J f i) "OaJ Strike In France", in Esso Magazine (1955-6), voL v n no r t, pp. 15-19; 
(ii) IT- Enjalbert. “Parentis 1 , in R+G+PJ5^Q„ (1957), voL sxviii, pp a JS-59; and 
r L i j > Ft. Brunet, + Lc Sud-Owwi ec 1c probfenc pet rotter \ ibUL, pp. 


Chapter 14 

THE S AON E-RHONE VALLEY 

The valley of the Snore, continued iq the south of Lyons by that 
of the Rhone, forms such a distinctive elongated feature that it 
is often referred to as ‘fe Fosse Sao/ie-Rhone' or te Couloir entre 
tes Montagues' , Jt consists of a structural depression, dearly 
defined in the west by the edge of the Centra! Massif. The Sadne 
valley is demarcated on the east, though not quite so prominently, 
by the edge of the Jura, The eastern wall of the Rhone valley 
below Lyons is still less clearly defined, for the outlying uplands 
of the Fore-Alps project intermittently between the Rheme's left- 
bank tributaries. 

The Plateau dc Langres, which lies across the northern end of the 
corridor, is easily crossed from the Paris Basin and Lorraine by 
road, rail and canal Another route-way leads into the valley from 
the Rhineland by way or the Porte dc Bourgogne (the 'Gate of 
Belfort 4 ) between the Vosges and the Jura, and others, though more 
difficult, enter the corridor from the east from Switzerland and 
Italy, Thus despite the inadequacy of the Rhone as a waterway 
and the scries of gorge-like sections within its valley, the corridor 
has formed for many centuries an obvious line of communication 
between north-western Europe and the Mediterranean lands or as 
D. Faucher puts it, 'un vestibule du Surd pour le Midi, du Midi pour 
k Nord\ Roads and railways follow each bank of the river, although 
in places with considerable difficulty. The gorge-sections had to 
be negotiated with the aid of cuttings and tunnels, as at Cruas 
where two roads, two railways and the river occupy a narrow valley 
As most of the tributaries have braided their courses through broad 
gravel-fans across the main valley-floor before they join the Rhone, 
each bridge is necessarily many times longer than the width of the 
stream (particularly in summer) would seem to require. It was not 
umiJ 1855 that the Lyons-Valence left-bank railway was opened, 
and extended during the following year to Avignon, The rieht- 
bunk line was completed even later, and the Lyons-Nimes section 
was not finally opened until 1879. Today the left-bank railway is 
one of the most heavily used rouics in France, carrying a consider¬ 
able passenger and freight traffic between Paris and the lower 
Rhone-Marseilles-Riviera region. Freight traffic includes coal 
moving southwards, lime and cement going northwards from the 
large works along the valley, and wine from the Midi and Algeria. 
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Many of the imports of Marseilles, France's Mediterranean entry, 
arc sent north by rail, including wheat, flour, oil-seeds and hydro¬ 
carbons, well as a range of manufactures from its industrial 
hinterland- Most interesting rs the specialised north-bound traffic 
in vegetables (primeurs) w fruit and flowers from the climatically 
favoured Midi and lower Rhone valley, carried in insulated Or 
refrigerator vans. 

The more important of the valley roads is N7 along the left bank 
from Lyons to Avignon, thence continuing south-east to Aix-en- 
Provence, Cannes, Nice and the kalian frontier; this carries an 
immense tourist traffic of cars and coaches to the coastal resorts 
throughout the year, as well as lorries transporting agricultural 
produce, NS6 along the right bank follows the Rhone to Font- 
St Esprit, and then trends away south-westward to Mimes, Mont¬ 
pellier and Perpignan as the mouth of the Rhone valley opens out. 
Finally, many of the regular air-services use the ‘air-space 1 between 
the lofty mountains on either side. 

The south-bound traveller is conscious within a short distance 
of a distinctive change in she landscape from the green meadows, 
arable fields and woodlands of western Europe to a bright sun¬ 
drenched Provencal scene of bare limestones and silvery shrubs, 
with a rather harsh summer aridity. These changes are summarised 
bolanically on Fig. 93, where the northern limits of certain Medi¬ 
terranean species and the southern limits of species more character¬ 
istic of northern Europe are indicated. A diverse and often specialised 
agriculture varies from the cultivation of wheat, maize and rodder- 
crops in the broad Saone trough, to mulberries* olives, early vege- 
iables> sub-tropical fruits and flowers nearer the Mediterranean 
coast. Many of the valley-slopes carry vineyards, the most famed 
on the Cote d'Gr, on the east-facing slopes of the Central Massif 
further south, and along the Rhone terraces. An active industrial 
life has developed jn many of the towms, particularly at Lyons, the 
third city of France, and at Dijon. A string of small towns is 
aligned along the Rhone valley, each in a fertile basin commanding 
a crossing-point of the river, and often dominated by an ancient 
fortress; some indeed were Roman strong-points and developed an 
early civic life. 

THE STRUCTURAL EVOLUTION OF THE rORHIDOR 

The structure of the Sa6ne-Rhone valley is one of considerable 
complexity, since it forms a marginal region between the Hercynian 
uplands of the Central Massif and the mid-Tertiary folds of she 
Jura and the Alps, thus affected by both periods of earth-movement. 
The resulting region has only, as one might say. 'meunited#surface'. 



Fw? ' 93 - Fig. 94 , 

Fjg. 93 (left).—LiMirs uf Critical Botanical Species in the RhOnt Valley 
[d f. *“«"? holm oak ; B, northern limit of the holr 
E, ^ 1 Dl Wl " hem limi ‘ ° f Ped « nculaw <»* 

Based on D. Fauchtf. to ^fitter, g^rophif-jtMirismf (| 95 l) h Vo f j p p i4 

Fig. 94 (right).—T he REGUMfttsATioy of the Lower Rjiase, 
liic seven schemes of derivations, barrages and power staitacsarc shown 
0ii«d on <i) □. Fauchcr. op. cit. f p, 23& ; (ft v ^ om h rg *, Sv - ak ^^ ps . 
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It is probable that the depression was at any rate vaguely outlined 
by the end of the Hercynian earth-movements of Carbo-Permian 
times. During the Jurassic and Cretaceous great thicknesses of 
limestone were deposited over much of what is now southern 
France. In Miocene times the earth-movements which produced 
both the folding of the Alpine ranges to the east and also the bodily 
upheaval and tilling of the Central Massif to the west, defined the 
corridor in more or less its present form. Moreover, the gentle 
synclinal folding of the sediments laid down in what is now the 
Paris Basin, together with faulting along its southern margins, were 
responsible for the formation of the Plateau de Langres. a kind 
of bridge or “liaison sidimeniQire\ between the Morvan and the 
Vosges. The Sadne-Rhone valley suffered down-faulting, although 
more unilaterally (along the edge of the Central Massif) than in the 
case of the Rhine depression. Geological borings have for example 
revealed a continuation of the coabbasin of St. Etienne away to the 
north-cast, down-faulted progressively more deeply; at Torcieu in 
the Ain valley to the north-east of Lyons coal has been reached at 
about 4,600 feet. In fact beneath the newer sediments of the Rhone 
valley the surfaces of [he Hercynian blocks lie ar such varying 
depths that it has been said that "le smissol projbml Hait assiz 
ehaotlque\ l 

The lines of fracture are less defined on the eastern side of the 
Rhone valley in the Fore-Alps, although the lower courses of the 
I sere and the Drome seem to follow groups of faults. Some small 
Hercynian horsts project through the newer cover, as in the Plateau 
de Cr^mieu to the east of Lyons where ancient igneous and meta- 
morpbie rocks form the * prow * of a peninsula of middle Jurassic 
limestones. This happens again further up the Sadne valley in 
the "petit massif de la Serre' to the north of Dole. Most of these 
faulting movements were completed by the end of the Miocene. 

The history of the Saone-Rhone corridor involved deposition 
under fluctuating marine and lacustrine conditions. Eocene deposits 
occur to the north of Montpellier and on the other side of the Rhone 
near A ix-cn-Provence, Otigocene limestones and clays Rank the 
edge of the Cfhcnncs and overlie the Lower Cretaceous rocks to the 
east of Ales* and occur again On either side of the Durance. Many 
of these Eocene and Oligocene limestones have been gently folded, 
and the landscape is markedly undulating. Further north the lime¬ 
stones arc buried by newer Tertiary rocks, but another considerable 
outcrop appears to the north-east of Dijon, 

In late Eocene or early Ohgocene times an eastward extension of 
the Pyrenean folding into Provence (see p. 621) probably confined 

1 D. rancher and A. Gilbert* 'Le Couloir entre les Montagna*,, in La Franc?; 
Xitegraph fafmrtsmc (J951), vol + 1 < p. 206). 
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a lake extending far to the north. These southern confining ridges, 
sometimes known as 'I'islhme durancien', were broken through in 
Miocene limes by en bhc down-faulting movements which formed 
the Golfe du Lion, A narrow gulf of the sea thus extended during 
the Miocene along the valley to Lyons and north-eastward across 
what is now the Swiss Plateau, as evidenced by the present wide¬ 
spread Miocene deposits. Later in the Miocene or early Pliocene, 
changes of sea-level substantially reduced this elongated gulf, so 
that the Swiss Plateau became first a lake, still draining southwards, 
and in due course dry land. 

This reduced gulf of the sea in the lower Rhone valley was sepa¬ 
rated from the Saonc valley by another transverse barrier, the ‘sill 
or Vienne', to the south of Lyons, Here the south-westerly spur 
of the Plateau de Cnimieu approaches closely the Hercynian pro¬ 
jection ot Mont Pilal. To the north of this barrier, what is now 
the PI a me de Bresse was occupied by a large lake. A river flowed 
southwards from western Germany through the Porte de Bourgogne 
and approximately along the line of the present Daubs valley to 
' lake Brcsse\ inlo which it poured vast masses of sedimerits. Almost 
the whole of the Saone basin from where the Jurassic rocks end near 
Vesoul is ilcored with these Pliocene deposits, except where still 
newer material has been bid down over them. ‘Lake Bresse* 
drained southwards through a notch cut across the ‘sill of Vienne* 
into the gulf of the sea occupying the lower Rhone valley. 

Towards the end of the Pliocene occurred the subsidence of the 
iloor of the Rhine rift-valley and the creation of the right-angled 
bend in that river near Basel, For a time the upper Doubs probably 
continued north-eastwards through the Jura to join the Rhine, until 
its remarkable capture by another river, now the lower Doubs, 
llow ing south-westwards along the flanks of the Jura into the PJaine 
de Bresse (sec p. 609 and Fig. 128). The Porte de Bourgogne thus 
became a major watershed in central Europe. Finally, uplift to 
the south of Lyons convened the gulf of the sea into the valley of 
the lower Rhone, The rivers continued to deposit vast quantities 
of gravel worn from the uplifted ranges, in the form of stony 
deltas* around the edges of the retreating Pliocene gulf 

Alpine glaciers moved westwards from the high mountains at 
the maximum of the Quaternary glaciation, particularly down the 
upper Rhone and Isere valleys. They covered the marginal plateaus 
and coalesced to iorm piedmont sheets on the low ground of the 
main valley. At their maximum extent glaciers crossed the Rhone 
to the west of Lyons, and pushed north across the Pays de Dombes 
almost as far as Rourg on the river Rcyssouze (Fig. I34j. Much 
boulder-clay was deposited, both as distinct morainic lines and as 
hummocky sheets of ground moraine, notably in the Paysde Dombes. 
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Still more extensive w ere the outwash sheets of fluvio-glaeial gravels, 
the 'caiHotix routes', As the Quaternary glaciation waned, the main 
tributaries continued to bring immense quantities of material the 
heavier detritus forming cones beyond the valley-exits, the lighter 
sandier material washed down into the Rhone valley. The Pays 
dc Dombes and much of Bas-Dauphin^ {notably the Terres-Froides 
and the Plateau de Chambaran) arc covered with sheets of these 
gravels and coarse sands. 

The post-glacial Rhone and its tributaries have continued both 
their erosive and deposit!vc activity. The snow-melt of early summer 
so much increases their volume and activity that vast quantities of 
material derived from the wastage of Ehe Alps are brought down T 
ranging from ' rock-flour' to gravel. Even the short but torrential 
tributaries from the west are responsible for masses of pebbles during 
their winter Roods. The heavier grades are deposited in the lower 
courses; during the low water of late summer the Isere, Drome and 
Durance twist in braided channels among banks of these bleached 
gravels. The finer sands and clays are swept downstream to their 
final resting-place on the flood-plain of the lower valley or in ihe 
delta. These marshy plains of the lower Rhdnc + often covered with 
reed-swamps, contrast vrith the dry higher gravel terraces. 

The Siidnc-Rhone corridor* although basically a low-lying re* 
entrant between two major uplands* presents therefore a varied 
landscape. Its margins consist of limestones of a diverse character, 
of Jurassic, Cretaceous and early Tertiary ages; in the north they 
form well-cultivated south-facing slopes, but in the south increasing 
aridity results in a distinctive 'garrigue* character with scrubby ever¬ 
green plants and much bare rock. The floor of the depression is filled 
with lacustrine, marine, glacial, fluvio-glacial and fluvial deposits in 
great variety* including the sands, days and marls or Bresse, the 
waterlogged clays of Dombes, extensive gravel sheets, banks of fine 
sediments and patches of liman. Many have specific names, such as 
the * mamas bleues de h Bresse\ the "sables difs de Tre'voux* and the 
'argiles bleues de Givors\ The changes of base-level and course by 
the Rhone and its tributaries have helped to diversify the landscape 
by developing gorges, by leaving prominent residual hills, and by 
producing terraces at various levels with distinctive edges known as 
cores. 

THE RIVER SAONE 

The Saonc is formed by a group of headstreams rising on the 
Triassic sandstones of the Monts Faucilles and on the south-western 
flanks of the Vosges (Fig. 66). It flows south-westwards, with an 
exceptionally serpentine course* receiving a number of left-bank 
tributaries from the Vosges, notably the Qgnon which rises on the 
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south-western Hanks of the Ballon eTAlsace. Its major tributary 
from the Jura, the Doubs, joins some twenty miles above Chabn 
(see p. 609 and Fig. I2S). The Sadne is not without right-bank tribu¬ 
taries; such streams a$ the Vingeanne (whose valley is utilised by 
the Marne-Sadne Canal), the Tifie and the Qudic (followed by the 
Burgundy Canal) flow down the steep south-eastern edge of the 
Plateau de Langres on to the lowlands. The Sadtie then swings across 
to the western side of the Plaine de Bresse under the sleep edge of the 
Muconnais, the Bcaujoluis and the Lyonnais. Several dearly defined 
terraces border the flood-plain on which the river wanders with 
braidings, cut-offs and shallow lakes. Its volume is increased by 
several left-bank tributaries, the Seilie, Rcyssouze and Veyb, which 
pick up water from springs issuing at the base of the Vignoble- 
ReVermont ridges along the edge of the Jura, At Lyons the Saone is 
joined by the Rhone, enclosing within the angle thus formed the 
hummocky country of the Pays de Dombes. 

The Saone has a more stable regime than that of the Alpine Rhone, 
It receives numerous large head-streams, many deriving their water 
from the extensive underground storage of the limestone Jura. Jn the 
Plaine de Bresse the gentle gradient of the long valley helps to even 
out the effects of protracted rain and late spring snow-melt, producing 
a steadily flowing river. As Dr. It. Grmsby so felicitously expresses 
it, describing the confluence of the Saone and the Rhone at Lyons, 
\ , the two ill-assorted bedfellows occupy uneasily the same channel. 
The hurrying, often turbulent, Rhone is easily distinguished, with 
its milky waters, as it jostles the tranquil green flood of its com¬ 
panion from the north. , . .' 1 

THE LOWER RHONE 

The Rhone between Luke Geneva and the Ain confluence crosses 
transversely the ridges of the Jura (sec pp, 607-9 and Fig. 130), then 
enters the Plaine de Bresse in the neighbourhood of LagnieiL Until 
recently the section between the Ain confluence and the eastern 
outskirts of Lyons was liable to inundation ; the river wandered In 
large loops over a flood-plain two to three miles in width, with areas 
of marshland, fluctuating lakes and reed-swamps. Many disastrous 
floods have been experienced; the worst for several centuries was in 
1840, which flooded the inter-riverine urea and covered all the eastern 
parts of the city. Considerable regularisalion has since taken place - 
the dyked Canal de Jonsigc was constructed in j&93 alone (he 
southern margin of the flood-plain, with a large reservoir-lake to 
draw off and hold up temporarily the flood-waters, and the Canal 
de Miribel follows the northern edge (Fig, 97). The former meander- 

1 H. Qrmsby, France A Rcgiotmi awf Economic Geography {|9$0) v p. 2Bt 
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i course of the river, substantially reduced in volume, now lies 
between these two canals. 

The Rhone, with its volume now greatly increased by the steady 
contribution oT the Sadne, 1 flows almost due souih from Lyons for 
about 130 miles to Arles, where the deltaic region begins (Fig. 98). 

Between Lyons and the I sere confluence near Valence the effects 
of the Saone's regime are still dominant, and the winter rains on the 
uplands of west-central Europe result in a pronounced winter maxi¬ 
mum. The Isere, which is a tributary of such importance that it 
increases the volume of the Rhone by a quarter, brings down early 
summer melt-water from the Alpine snow-fields. Further south the 
drought and evaporation or the Mediterranean summer result in 
appreciable low-water conditions in late summer. The shorter 
tributaries from the Fore-Alpine hills and from the restricted catch¬ 
ment area of the steep margins or the Central Massit contribute little 
water in summer; some literally dry up. They can. however, pro¬ 
duce sharp concentrated floods in autumn and winter, frequently 
spreading widely over the flood-plain ; the Ardechc, descending 
steeply from the Ceveimes* is notorious in this respect. 

The Rhone follows to the south of Lyons what is really an exten¬ 
sion of the plain of Bresse, which ends in the neighbourhood of 
Givor$ where the river cuts through the 'sill of Vienne'. To the 
south of this narrow' section is the first of the Rhone ’basins , the 
little plain of Vienne, formed by the coalescence or the Gere and 
several other small valleys. Next comes another narrow section, 
again succeeded by a more open valley where some small left-bank 
tributaries enter from the Plateau de Chamharan, and a luriher 
narrow section between Si, Vallier and the pleasant vine-growing 
centre of Tain-T Her milage. This in turn is succeeded southwardby the 
basin of Valence, within which the Isere and the Drome join the Rhone. 

With its major heads!reams, the Arc and the Drac, the Isere 
drains a large part of the French Alpine ranges {Figs. 132, 133). 
The Drume, a much shorter river than the Isere, flows though a 
maze of shingle-banks in the southern purl of the Valence basin. 
El then cuts through a northward-projecting spur of the Diois in a 
line gorge five miles above its confluence with the Rhone, 

To the south of the Valence basin the main valley narrows to form 
the Cruas gorge, sleep-sided though a mile in width. At Bai\, just 
above Cruas* the river swings against the limestone cliffs, and boih 
road and railway arc obliged to flollowa senes of tunnels and cuttings. 
Numerous islets, shingle-banks and braided sections lie within the 
Cruas gorge, but the main stream is now confined between training- 

1 M, Panic, U Catcut des dtbtti da Rhme a de *es affltimis (I925>, gives 
devils of the regime of Hie Rhone, Sec also M- Farde, Ac Rfgtotr da M me ; 
eiitdc hydrufogtyue (1925). 
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walls and embankments for much of its length. After the river 
leaves Craas it passes into the Mont£limar basin, and follows the 
edge of the Central Massif; the alluvium-floored basin, crossed 
by the Roubion and its tributary the Jabron from the Diois massif, 
lies almost wholly to the east of the river. Then the river enters the 
Donzerc gorge, trenched through hard limestone for three miles. 
There is just room for the railways at the fool of the river-cliff, and 
in places they are obliged to use cuttings and tunnels. Below the 
Donzere gorge, the Rhone enters the plain of Pierrelatte, A large 
loop-canal has been completed across the eastern part of this plaffi 
from Donzerc to Mondragon where it rejoins the main river (Fig. 
98}. To the south of the Mondragon couloir the plain of Orange 
opens out. next follows the D£ffi£ de Roquemuare cut through the 
Tertiary rocks or the Collincs de CMtcmmeuf-du-Pape and a rfarrow 
bar of Lower Cretaceous limestone, and then the broad triangular 
plain of Avignon to the north of the projecting limestone spur of 
the Chaine dcs Alpilles. 

The Forc-Alpine plateau country here swings away to the cast, 
but long spurs project westward into the plains, separating the 
valleys of short tributaries such as the Eygues, Ouveze and Mosque. 
To the west the undulating Cretaceous limestone country of the 
garrigues approaches closely the right bank of the river, except 
where Cannes confluents such as the Ardechc and Ceze have 
eroded deep re-entrants. 

A few miles below Avignon, the Rhone receives its last major 
tributary, the Durance, which rises far to the north-east in the 
Hrianconnais, and drains the southern parts of the French Alps, 
The river emerges on to the lowland embay merit between the 
westerly spurs of the Montagnc de Luberon and the detached lime¬ 
stone Chaine dcs Alpilles {Fig. 100). [n Pliocene limes the proto- 
Durance flowed to the south of the Alpilles into the Pliocene gulf 
and built up an enormous delta of gravel debris, La Crau (set p. 40g} 
but later the river abandoned this course For its present one along 
[he northern side of the Alpilles, At Arles begins the Rhdne delta* 

The Saone-Rhone Navigation. 1 —The nature of the river Rhone makes 
it manifest that considerable difficulties are presented to navigation 
Although it is officially navigable from near the Swiss frontier to 
the delta, that is for about three hundred miles, the section above 
Lyons is in fact used little except for rafts and small pleasure craft ■ 
a mere 78,000 tons of stone, gravel and sand were carried in 1958* 

The Saone has, however, been canalised as far apstream as Com 
where the southern branch of the Rsl Canal continues navigation 

1 E. Huaentobkr, U Rhine mvim bte ds, Leman i, t a Medilemoide tl949\ 
contain* a vast amount of statistical tHfonnalicm. 
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over ihe water-parting of the Monts Faucilles into the Moselle 
basin (Fig. 85). About a hundred mites downstream from Curre, 
the Rhone-Rhine Canal leaves the Saone at St. Symphorien and 
begins its long difficult course to Strasbourg. Other norths* ,ir 
links include ihe Mamc-Saonc Canal Irotn HeuiIly-sur-S^one to 
VUry-ie-Frangois, ihe Burgundy Canal (Canal de Bourgogne! from 
St. Jean-dc-Losne to the river Yonne at Laroche, and the Centre 
Canal from Chalon-sur-Saonc to Digoin. where it links up with the 
Loire navigation. This last waterway is most useful m spite of its 
sixty-three locks, since it serves the small but important blanz) 
Lc Crcusot coalfield and the industrial Nivernais, 

The Saoitc has achieved considerable importance as a waterway, 
since these five canals contribute an appreciable volume ol traffic. 
In 1958 the section of the river between Chalon and Lyons earned 
2*2 million tons of freight; largely because of this Saonc traffic, 
Lyons is the eighth inland port of France (see p. 38S). 

Numerous attempts have been made to regulars the Rhone 
below Lyons by means or groynes and scouring-waUs. together with 
dredging, under the auspices of the Government-sponsored Cow- 
pagttie National? du Rhone, and to utilise it for navigation, hydro- 
clectrlcity production and irrigation. During the decade preceding 
the war* of 1939-45, there was constant discussion whether to 
regularise the Rhone (a scheme favoured by the city of Lyons), or 
lo construct it separate lateral canal, as supported by Marsci * 
Little had been done before lbe outbreak of war beyond various local 
and experimental works. After 1945 the concept of the multipurpose 
scheme was revived and the Don ^rc-Mondragon canal was com¬ 
pleted (seep. 397), followed in 1958 by the Montciimar loop, indue 
course a looped lateral canal, each section supp ying a o waer 
to a power-station, may be continuous from Arles to Lyons, but us 

completion lies fur in the future < Fig, 94). . F . 

At present traffic on the lower Rhone is mainly local, most of it 
between Pont-St. Esprit near the Ardichc confluence and ArLs at 
the head of the delta. Powerful paddle-wheel tugs and motor- 
barges arc used, which need to develop a spec o a 
knots to make much headway again si the current. 
traffic consists of vin ordinaire lor export, san an g • , . 

struction work, and bauxite, while upstream cargoes include ferti¬ 
lisers, Algerian wine and petroleum : the l* 51 orine ■ ’ 

of the total of 865,000 tons carried in 1958. 


CLIMATE 

The Saone-Rhonc valley forms a diinaiic transition betwren a 

regime in ihe nonh with cop line fLtul tendcncic L m ° [ L 
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with distinctive ’Mediterranean" features* notably an increasingly 
marked summer drought. In the northern part of the Saone trough 
average temperatures In January Eire usually below freezing, although 
summer means may he in. the neighbourhood of 66 F. Rainfall 
in this area varies from 27 to 40 inches annually, according to aspect: 
thus Chalon, on the west of the valley and so to some extent in the 
rain-shadow of the Cote d'Or, has an annual mean of 27 6 inches, 
while Bourg on the east has as much as 38-2 inches. Throughout 
the Saone valley a distinct maximum is experienced in autumn 
(October), and a secondary maximum in May-June. Snow is often 
widespread in winter, even on the valley-floor. 

At Lyons there is still an appreciable range of temperature, with 
mean figures of 35* F, in January and 69 F. in July, The mean 
rainfall is 31 inches, quite well spread out through the year, but with 
a winter minimum between November and March and a hint of a 
drier summer between the secondary maximum in May-June and 
the main October maximum. 

To the south of Lyons the climate shows increasing tendencies 
towards 'la transition meridionole'. As D. Fauehcr puts it, in ihc 
pl ain of Valence \ * r k del plus t lair T Fhorizon plus {legate, la tem¬ 
perature pins tloiu'e v tout amonce Fapproche tTune province dimmique 
nouveife\ At Avignon the mean January* temperature is about 
40° F.* the July temperature 75* F,, and daily maxima of 95* F. are 
frequent. The mean annual rainfall at Avignon is 25 inches, but 
summer is very dry, the bare inch received on an average in June 
being the result of short-lived thunder-storms. A distinct autumn 
maximum is experienced, and a third of the total usually falls 
between September and November, but a secondary spring maximum 
is the result of unstable pressure conditions in the western Mediter¬ 
ranean and the passage of depressions through the Golfe du Lion. 
Winds from the west and south, associated with the warm sectors of 
eastwards-moving depressions, may bring some winter rain at inter¬ 
vals, but this season is usually much drier than is autumn. This is the 
result of continental conditions, for much cold dry air moves from the 
Central Massif down the Rhone 4 funnel \ in its extreme form known 
as the mistraL This may originate as an air-$iream behind a depres¬ 
sion moving eastward through the Mediterranean, with all the char¬ 
acteristics of a cold front (turbulence, towering cumulo-nimbus 
clouds, and squally showers of rain or hailand then the air-flow 
become* established as a strong, bitterly cold and extremely dry 
wind. The true mistral exceeds twenty knots, but considerably 
higher forces, occasionally ns much as seventy knots, have been 
recorded : its effects are most marked in winter and spring. Trees 
are sometimes damaged and even uprooted, houses deroofed, tele¬ 
graph poles snapped off at the ground and motor-cars overturned 
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Even without the destructive gale-force results* the wind can do much 
harm in spring to fruil-trees, vines and flower-gardens, both by direct 
physical damage and by its desiccating effects. The landscape of the 
lower Rhone valley is diversified by long wind-breaks of poplars, 
dense cypress hedges and hurdle fences, erected in an effort to miti¬ 
gate the worst effects of this unpleasant wind. 

Regional Divisions* — The Saonc-Rhone valley can be divided into a 
number of sub-regions. In the north is the upper Sadne valley, 
including both the actual Val de Saane and the lowland flanking it 
to the north-west, the plain of Burgundy. The south-facing slopes 
overlooking this valley also comprise a distinct sub-region, for 
although they arc the edges of the Jurassic uplands and of the Central 
Massif, they clearly belong to the Sadne region, forming the retard 
viiicah which has made the name "Burgundy' world-famous. To 
the south succeeds the main valley between the MSconnais and the 
Jura, known as the Flatne de Bresse, Further south again in the 
angle of the Sabne-Rhdne junction lies the Pays de Dombes or fa 
plain* dombiste, with its flanking terraces {cotier es) along the Rhone, 
Ain and Saone, and then follows the Lyons district. Below the 
junction, the Rhone valley may be divided into three — the middle 
section between Lyons and Donzcre, together with the flanking hill- 
country of Bas-Dauphini, the lower section between Donzcre and 
Arles, and the delta. The last forms part of the Mediterranean 
coast lands, and is included in Chapter 15. 

THE UPPE R Sa6NL VALLEY 

This sub-region includes the valley of the Saone as far downstream 
as Chalon, together with the portions of the valleys of its almost 
parallel headstreams, the Ognon and Ehe Doubs, below the point 
where they leave the Jurassic country of the Pone de Bourgogne. 1 
This ’ gateway \ the scene of a remarkable major reversal of drainage 
towards the end of the Pliocene {see p. 370), lies at a height of about 
LI 50 feet. The Jurassic rocks which floor most of this gap have been 
faulted and feebly folded, 'pifires emre la retomhie meridional? des 
t'osges et les pfissements du Jura* (E, Juihard). and now form low 
limestone plateaus with occasional higher ridges, and with the 
surface diversified in places by Tertiary rocks and by patches of 
sands and gravels of recent deposition. Although the gap is one of 
[he major European watersheds, the divide is really very indeter¬ 
minate; the Largue and its many small confluents drain north-easi- 

1 A. Journaux, Les Pfaines de fa SaCme el if ms hardnres imntagneiaes: 
Beaiifohis, Maearmiris, C6fr d k Or n Plateaux de fit Haute-Siurne* jura occidental: 
etude marphofogique 11956}; ihts is a monumental work of 526 pages. 
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wards across the Sundgati (see p. 295) to the III* while the Ooubs 
receives the Rapine, the Savoy reuse (on which stands Bel fort) and 
the Lu/ine from the southern slopes of the Ballon d + Alsace in the 
Vosges, and the Allainc from the flanks of the Jura. To the west of 
the Pone de Bourgogne the Jurassic limestone country forms un¬ 
dulating country crossed by the Doubs, Ognon and Sadne itself* 
known generally as the plateaux de la HauteSa&n?. 

The land slopes gently to the west and south-west to the valley 
proper of the upper Satine, known as le Pays-bos bourgtdgmm. 
Broad terrace-steps rise from the flood-plain of the river to the 
foothills of the Cote d N Or to the north-west. These terraces are 
covered with sheets of Pliocene, Pleistocene and Recent deposits + 
with consequent variety of soils, including coarse sands and gravels* 
and sandy days which become sticky in winter but hard and cracked 
in summer. Some soils have local names such as the reddish sandy 
rouget and the whitish ones known as erbue. Some are quite Fertile* 
especially where they are of a loamy character and have been 
enriched by a calcareous down-wash (ddbris cat eat res) from the 
cotes. 

This plain is crossed by numerous short streams flowing from 
springs near the base of the c6tes to join the Saone. On the lower 
terraces tiny sheets of water he among undulating sheets of alluvium, 
in spite of some reclamation. The lowest terraces and the present 
flood-plain are covered with water-meadows, marsh and osier- 
thickets. Despite regu lari sat ion of the river and the building of 
continuous embankments, these low-lying lands are liable to winter 
flooding. 

To the east of the Sadne, the plains of the lower Ognon and Doubs 
(separated by ihe ancient rocks of the Massif de la Serre) have much 
the same characteristics as those to the west The soils tend to he 
richer, partly because of the greater amount oflimy downwash from 
the Jura, partly because of a considerable linmt-Wke covering on the 
higher terraces. 

The diverse land-use of the upper Sadne region is summarised by 
the figures for the dipartement of Haute-Sadne, which occupies the 
valley as far downstream as Ihe Ognon confluence. About 37 per 
cent was under woodland in 195ft, 30 per cent under pasture, and 
20 per cent under arable. These proportions are broadly similar in 
the contiguous lowland portions of the neigh ho u ring diparfements 
of Cdtc-d’Or, Sadne-et-Loire and Jura. 

This high proportion of woodland is not surprising, since con¬ 
siderable areas of the coarse sandy soils are forested. In the plain 
of Burgundy the forests of Citeaux, Chagny* Lougchamp, Tart- 
fAbbaye and Lreure with some smaller ones total about 135 square 
miles. Further east, in the plain between the gradually convereina 
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Lone and Daubs, is the Foret de Chaux covering eighty square miles, 
and much of The Kcrre massif is also forested. These forests are 
dominated by oaks, but coniferous plantations have been established* 
and along the rivers the swamp-land grows osiers, willows* poplars 
and alders. 

The most fertile Lands are found on the lower clay covered terraces 
of the main river and of its tributaries the Quche. Quchcrottc and 
Tille, and on the Union -covered higher terraces bordering the Jura, 
Almost half of the arable is devoted to cereals, both wheal and 
maize, together with sugar- and fodder-beet* potatoes, lucerne and 
trefoil. Tobacco, hops ami mustard are also grown, and vineyards 
occur on the slopes, though much less extensively than a century 
ago. The less fertile soils to die north-west of the Saoue are also 
assiduously cultivated, the result of centuries of effort, often origi¬ 
nated by clearance schemes of the Cistercian houses m the Middle 
Ages. In some districts a period of fallow (the bare fields arc know n 
us sommunis) is introduced into the rotation. Some of ihc etatigs 
are drained, cultivated for a Ecw years, flooded and used for pisci¬ 
culture for a few more years before being drained again. The most 
prosperous and intensively cultivated districts are the market- 
gardens on the lower terraces of the Sadme, in the neighbourhood 
of such towns as Auxonnc, Maillys and St. Jcan-de-Losne. Here 
the light soils* heavily fertilised and cultivated in strip-holdings, 
produce early potatoes and carrots, asparagus, onions and cauli- 
ilowcrs, which find ready markets in Belfort, Besan^on* Mont- 
bt_4iard and Dijon. 

As nearly a third of the upper Sadtie valley is under pasture, 
dairying is of importance. Water-meadows along the rivers are 
irrigated during the summer by means of a network of channels 
tilled through sluices in the river-dykes: these also help drainage 
during winter flooding. Temporary grassland enters into the rota¬ 
tion systems* and Fodder-crops are grown. Many riverine meadows 
are owned by the communes and grazed in common by the herds 
of the proprietors. The quality of the animals has been improved 
by the gradual substitution of the good milk-yielding iachetee breed 
for the small red Bresson* type. Much milk is sold in the industrial 
towns, and there Is an appreciable output of both farm-house and 
factory-made butter and checsc. 

Thus the Sadne valley presents a pleasantly diverse landscape. 
The population in this primarily rural area is not dense, of the order 
of a hundred people per square mile. Numerous villages, with 
their clustered red roofs among the trees, are mostly situated on the 
terraces or on small eminences away from the Hood-plain. A few' 
larger towns stand at river crossings, for the Saoue lies athwart the 
route ways from the north. Gray (with 5,400 inhabitants) is the 
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bridge-town on The important N67 between the Paris lias in and 
Switzerland via Laiigres and Besan^on, and Auxonnc is situated 
at the cross inti N5 between Dijon and Geneva. These towns are 
among the market- and servicing-centres, with various food-process¬ 
ing industries, such a % the ftour-milb of Gray. Agricultural imple¬ 
ments arc manufactured at Vesoul (which with a population of 
12,038 is the chef lieu of the dtpartement of Huule-Saonc) and at 
Arc, an industrial suburb of Gray, Lure has some small anciently 
established textile-factories. Dole, once a capital of Franchc-Comte, 
on the right bank of the tower Daubs, dominates the crossing of the 
river, and has a population of about 18,000. Ie has a uselul port 
on the Rh&ne-Rhine Canal (which here utilises the channel of the 
regularised Daubs), and industries have developed Hour-mills, the 
manufacture of agricultural implements and of electrical heating 
apparatus, and a large chemical factory using as raw material rock- 
salt and brine from the Salins area (see p. 616k Other long-estab¬ 
lished industries include cooperage and wood-working generally in 
this region of extensive woodlands, and some small specialised 
metallurgical industries (as at Fraisans between Dole and Besan^on 
and at Moidans-lc-Ferroux) arc survivals of forges formerly using 
alluvial ores and charcoal. Frsisans also has a small glass-works. 
This industrial activity is on a small scale, and emphasises the 
essentially rural and agricultural economy of this countryside oE 
small scattered villages and large farms. 

Belfort is situated at an altitude of IJ50 feel on ?he banks of the 
Savoureusc near the northern edge of the Pone de Bourgogne. It 
has served as a fortress-town since the thirteenth century, but was 
tremendouslv strengthened by Vauburn Its situation in this route- 
way from the Rhineland into central France is responsible for this 
strategic importance, and the town is known as the B villi' qua trots 
sieges 1 from the three outstanding sieges it sustained, she last during 
the winter of 1870-1. Today the city has about 40,000 inhabitants, 
but it is the capital of its own territory of 235 square miles with a 
population of just over a hundred thousand i this was left to Prance 
in 1872 when the Germans annexed the rest of the department of 
Huut-Rhin. and on the return of Alsace it retained its administrative 
independence. Belfort is really one of a group of towns—the 
others being Montbeliard, Mulhouse and Basel—which form the 
industrial region of the upper Rhineland, flic great Sociit^ 
Aisaciemw has works there, manufacturing electrical machinery, 
turbines and locomotives, and other activities include several 
large textile factories. Its position inevitably makes Belfort an 
important route-centre l the Calais-Base! and Arlbcrg^Orienl ex¬ 
presses pass through the town, and five routes-nafionates meet 
therc T 
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THE NORTH-WESTERN COTES 

The Sadne is bounded to the north-west in succession by the 
slopes of the Cote d'Or, the Chalonnaise* the Macon na is and the 
Beuujolaijq known collectively as the CSte Bourgidgnonne. These 
slopes rise irregularly from 700 to 750 feet in the foothills to sum¬ 
mits of over 2.000 feet in the Cote d'Or 1 and to 3,320 feet (the 
summit of Mont-St, Rigaud) in the Beaujolais* The Cote d’Or 
consists almost entirely of Jurassic limestone, although the ancient 
igneous and met amorphic rocks of the Central Massif are in evidence 
further south. The lower slopes are veneered with down-wash 
and have been under (he cultivation of the vine since pre-Roman 
times. 

If one drives for thirty-five miles along the foot of the Cote d'Or 
fro in Dijon through Beaune to Chagny in the Dheune valley, at a 
distance of some fifteen to twenty miles from the Saone, one can 
see rows of grapes tiered on the hill-sides. From these are produced 
the superlative Burgundy wines. ? though not in great quantity; the 
department of Cdte-d'Gr produced in I95H only 273,000 hecto¬ 
litres of wine out of a French output of 48 millions, A third of [he 
9 + 000 acres of vineyards grow in the northern part (known as [he 
Cote de Nutts') as far south as the small town of Nuits-St. Georges, 
and the rest further south along the CSte de Beaune. A list of the 
vineyards and the wines produced reads like a high-class wine- 
merchant's catalogue; some are indicated on Fig. 96, As D. 
Faucher expresses it, *Les j subfiles differences de terrains* les impon¬ 
derables variations de atmosphere. Its precedes ei k savoir-faire des 
homines depute des generations* tout s'y iraduit en une gamme infime 
de quafttds 1 . Output varies immensely from year to year, both in 
quantity and quality; another glance at the wine-merchant's cata¬ 
logue will reveal [he vintage years’. The names of the famous 
wines are sometimes derived from a neighbouring town or commune, 
sometimes merely from a small chateau with a few acres of carefully 
tended vineyards. 

To the south of the Dheune valley vineyards continue along the 
slopes of the Cdte Chalmnaise, and again to the south of the Groyne 
vidk-y along the Cote Mdcotmaise. Both [hese districts are in the 
ddpartement of Saone-et-Loire. whose vineyards yielded 563 000 hi 
in 1958* or which a third was of quality wine. To the south again 

1 M, Dubois, *lxs Plateaux infridionauix dc la C6te d’Or dc Nuits i Chunnv' 
m H. de C, CI950X vol, l\x, pp, 336-45, provides detailed maps of ihe faulLs 
(p. 33-BJ and erosion surfaces (p r 339) of the Cdte d’Or, 

= G, Oiabol, + La COlc et Ic vignoblc f . in La Baurfogtre f j945^, np &S-J3G j 
and p. Mar res, b L« Vignoble bourguignoo’, in La Vignt- el ic v)n en franc' 
(I9S0). pp. 91*9. 



Fig. 96 —The Sa6ne Plain and the Cure m ViGNoet-iL 
The edge of the Co/e tt shown diagnirnmatkaily by a heavy pecked hnc p while 
spo^hfighli in feet on I he valley floor and on Um ridges indicate the Meep rise 
between them. The right-hand map shows the country immediately lo the south 
of that in the left-hand map. Only a limned number of ihc important wine- 
pnxlucing communes are named. 

Based on to Cf/ftt rff France aa 20Q,<XW. sheets 24 r 4L; and fU) if frawvjpkvl*: 

Car ft pufriiee nous le haul pafratragt de i'hufifiu Saiiamd fits AppCfluSUW d Origin*, 
in A ffin tft Prance vimcelc L- Larmai, 
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is Beaujolais, extending as far as the Azergues valley in ihe Jepartc- 
metu of Rhone, These three districts, bordered closely by the 5none 
at the foot of the scarp, arc included generally within the Burgundy 
district, although sometimes they are differentiated as Lower Bur¬ 
gundy. 

The vine-growing districts of the cotes represent a remarkable 
example of monoculture. The large owners and firms, and the 
thousands of small growers who sell their produce to the 'caves 
cooperatives', depend alike on their vineyards, whether they produce 
the 'bourgogne ordinaire', the more select ‘ bourgogaegrant!ordinaire ’, 
or the individually renowned and highly profitable (in a good year) 
* vins fins tic Bourgogne'. Many of the villages have indeed sought to 
introduce other fruit cultivation, black-currants for making cassis, 
raspberries, and orchards of cherry and peach, while on the lower 
slopes grow fields of wheat, maize, sugar-beet and even hops. The 
vine, however, remains dominant almost cvetywhere. 

Along the lower slopes of the cotes, usually where valleys open out 
through the hills, are prosperous attractive villages, with what might 
be called an ‘opulence joviale’. The centre of the wine industry of 
Cote d'Or is Beaune, an old walled town of 12,000 inhabitants. 
Chagny is a route-junction where the Dhcunc valley opens into the 
Saone plain, with roads, a railway and the Canal du Centre leading 
south-westward to the industrial region of Le Creusot and Montceau- 
Ics-Mines, so into the upper Loire basin. Further south the chief 
towns are at Saone bridge-points, for the river swings close under the 
edge of the uplands. At Chalon the Canal du Centre joins the Saone, 
and it is a road centre through which N6 runs southward to Lyons! 
With a population of 34,000 people, Chalon has developed into a 
prosperous town, with engineering industries, barge-building and 
the processing or food-products, notably sugar-refining. Further 
down the river is Tournus, with metallurgical industries (notably 
using aluminium). Macon (22,393 people) is the commercial centre 
of both the western Plaine dc Bresse and the Maconnais wine- 
producing region, and also is the chef-lieu of Saone-ct-Loire; it has 
a range of light industries, including the manufacture of motor-cycles 
and motor-scooters, Villefranchc, with 20,000 people, is the ‘capital' 
of Beaujolais and the centre of its wine trade. It manufactures 
presses, tuns and other apparatus for the wine industry, agricultural 
implements, pharmaceutical chemicals, and (an indication of the 
influence of Lyons to the south) some silk textiles. Trivoux, once 
the capital of the principality or Dombcs (incorporated in France as 
late as in 1762), possesses some silk factories specialising in rich 
doth of silver. 

The most important town of this region is Dijon,with about i ] t 000 
inhabitants in 1954, the chef-lieu of Cotc-d Or and one of the most 




XU Avignon, with the Palais des Pape* overlooking Che Rhane 









XL III The port qf Marseille! 
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important route-centres in France. Almost every main railway-line 
from south and south-easi France, Switzerland and Italy converges 
here on its way to Paris, and moreover the transverse lines link¬ 
ing the Rhine valley and Lorraine with western and south-western 
France also pass through. Seven main roads, including the Paris- 
Geneva (i\5) and the Sarregue mines Montceau (N74) routes, con¬ 
verge on it. Finally* it has a pou h a barge-repairing yard and a coal 
ddpot on the Burgundy Canal. 

Dijon has grown rapidly during the last century as a result of its 
dominating position and the expansion of rail communications, for 
in 1866 its population wa$ only 39*000. Many of the wine organisa¬ 
tions have their central administrative offices in the town. Modern 
factories have been built in the suburbs* leaving the attractive old 
town within quadrangular boulevards which occupy the site of the 
former moat and defensive works needed when the city was the 
fortress-capital of the Dukes of Burgundy, Its industries are diverse* 
including the processing of foodstuffs, for which its annual Fair? 
Gastronomique is a great advertisement—confectionery* biscuits* 
tobacco and liqueurs (such as cassis made from black-currants). 
Particular mention must be made or its mustard, for which the town 
is famous. Its metallurgical industries include the production of 
motor-cycles, pedal-cycles, machine-tools and a wide range of 
aluminium articles, and other activities comprise the manufacture 
of cement* lime, chemicals, and boots and shoes. 

THE PLATNE DEI BKHSSL 

This pari of the Sadne valley lies between the Doubs in the north 
and the Veylc in die south. It b covered with sheets of clay, the 
impermeable monies bieues, although in die north arc also consider¬ 
able areas of sand, while on the eastern slopes good loamy soils have 
developed on the timon deposits. The Sadne flows along the western 
edge under the fool of the c6tes t and several long tributaries (Sdlle, 
Reyssouze and Veyle, each with a number of confluents) wander 
leisurely across the plain from the edge of the Jura to the main river. 
En the north there are many small lakes, some artificially maintained 
behind barrages and used for carp-breeding. Marshland and 
prairies hum ides border the flood-pi a ins of the rivers, their courses 
usually lined with willows. Small groves and copses of trees 
occur in places, with some large oak-forests, particularly in the 
north, 

Bresse presents a varied landscape* devoted to mixed farming, 
though with an emphasis on livestock. Much permanent pasture is 
found on the damp heavy soils, as well as fields devoted to fodder- 
crops including lucerne, fodder-beet and a variety of maize {it petit 
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mati ti'Au.xomeh grown in rotation. Dairy cattle provide milk for 
the urban populations and for the cheese-factories in such towns a* 
Bourg-en-Bresse and Louhans. Pigs consume the skimmed milk 
and also acorns from the oak-woods, and horses and poultry arc 
reared. The last are very important both as a side-linc on the dairy 
or mixed farms and as a main preoccupation on large poultry farms, 
using modern intensive methods of production and fattening; plump 
Bresse capons are famous throughout France, and vast numbers are 
sent to Paris, On the higher terraces away from the rivers areas of 
vine yield vm ordinaire, while wheat is grown on the Union soils 
nearer the Jura edge. 

This predominantly rural and agricultural region is somewhat 
thinly populated. Small though prosperous villages and individual 
farms stand on the terraces above the flood-plains, while the western 
part is served by the Saone towns already mentioned, notably 
Chalon and Macon. The regional centre for Bresse is Bourg on 
the upper Reyssouze. which is well served a road-focus (eight 
main roads concentrate on the town) and as a railway junction. 
Bourg is the chefdieu of Ain, with a population in 1954 of 26,700. 
and is a very busy market- and despatch!ng-centre for agricultural 
produce, especially for poultry'. The only other place or importance 
in Bresse is Louhans to the north, also a market-centre. 


THE PAYS DL DOMBES 

This region is enclosed w ithin the angle of confluence of the lower 
Saone and the Rhone, and is bordered on the cast and north by the 
Ain and the Veyle respectively. It consists of a gently sloping 
plateau between 950 and UOQO feet above sea-level, diversified as a 
result of an uneven covering of glacial ground-moraine, terminal 
moraines, and sheets of fiuvio-glacial and post-glacial sands and 
gravels. Hummocky eminences (poypes) alternate with the kschere j 
or marshy hollows, many of which contain small lakes. In the 
eighteenth century these covered an aggregate of about 50,000 acres, 
but today their area has been reduced to about two-fifths as the 
result of drainage. Most of the drangs arc sheets of stagnant water 
with no inlet or outlet, bordered by reedy marshland ; some have 
been surrounded by ring-dykes of day, with channels (known 
locally as by) to facilitate draining; others arc inter-connected by 
wandering streams converging on the Chalaronne, the main drainage 
outlet of the pays which joins the Saone near Thoissey, 

For centuries this was a scantily populated area, liable to flooding 
and somewhat malarious in summer. Fishing and wild-fowling 
were the main pursuits, indeed considerable '(errttotns de chasse' 
were maintained by wealthy citizens of Lyons. Reclamation pro- 
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cycled slowly around the margins, particularly on the better-drained 
slopes bordering the rivers—ihe Cotier? d'Ain on the east, the 
Coticre dc Satin? on the west and the Cafiere du Rhone on the south. 
Along these edges run the lines of communication. Here have grown 
up numerous villages, prosperous farms, attractive parks, villas and 
even ch&teaux, forming a rural resident Lai area for Lyons, Orchards, 
vineyards and a patchwork of market-gardens, meadows, dairy and 
poultry farms Form a 'ccinture d'or around the marshy heart of the 
Donibes, 

As indicated bv the reduced area of the dtangs, much reclama¬ 
tion has been effected even in the plain? dombisfe itself Lonely 
sheets of water and dreary wastes of reeds and alder are still found, 
but much has been improved, and a considerable area has been 
forested both with deciduous trees and coniferous plantations. Here 
again many of the ftangs are utilised systematically by a system of 
alternate ivolage and asset* For two years they form clangs pisci - 
cafes, during which time carp and pike are reared; the lakes arc then 
netted and drained, the floors cultivated for two or three years, and 
then reflooded and restocked with fish. This practice has declined 
of late, for much permanent msichemenf has been effected to 
supply land for market-gardens, poultry- and especially duck-farms, 
and orchards. Further north larger farms possess permanent damp 
pasture on the heavy clay-soils, and a mixed economy with a pre¬ 
dominance of livestock has developed, yielding milk, butter and 
veal. Pigs are reared in large numbers* and in some parts flocks 
of sheep are still kept for meat rather than for wool. Arabic culti¬ 
vation has likewise extended; fodder-crops, potatoes and wheat 
(which has replaced ihe former dominance of rye) occupy an 
appreciable area. The major factor in this improvement is of 
course the constant demand for agricultural produce in the Lyons 
agglomeration. 

Population is nevertheless still scanty. Most towns and villages 
are situated marginally along the C&tiires near the main rivers— 
Thoissey, Mont merle. TnH'oux and Ncuvillc along Ehe Saonc; 
Eiressolles, Monlluel and Bevnost along the Cotier? du Rhone i and 
Boufg-cn-Bresse (a market-town for both southern Bresse and 
northern Dombes), Ptfrouges and Meximicux in the cast. The con¬ 
struction of a railway diagonally across the Dombes from Bourg 
to Lyons has helped to make Sl Paul-de-Yarax and Villars (the 
capital' of the pays) useful market-towns. Chatillomsur-Chala- 
ronne is the centre for the north-western Dombes, by virtue of its 
road connection with Lyons via St. Trivier-sur-Moignaas and the 
Saone valley. Finally, the influence of ihe neighbouring Lyons 
region k again revealed in the development of several silk-thread 
and textile mills at Meximicux. Miribel and MontlucL 
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THL LYONS DISTRICT 

Tht: Romans buill Lugdtmum on a prominent hillock (the Four- 
viere, rising to 96& feel:) overlooking the right bank of the Saone 
about two miles above its confluence with the Rhone ( Plate XXXIXi. 
This remains the hcarl of Lyons, for the old town clusters around 
these hills. The strategic position of the city, more or less halfway 
along the S a one-Rhone corridor, made it a commercial centre from 
early times although it inevitably experienced many vicissitudes under 
the rule of Burgundy. Provence, the Holy Roman Empire and the 
Bourbons in turn. Much oT the city was destroyed during the 
French Revolution as a reprisal for its support of the royal cause. 
But in the nineteenth century its prosperity and size increased 
apace. The town successively expanded on to the hilly interfluve of 
La Croix-Rousse. which rises some three hundred ftrel as a peninsula 
above the rivers, then in the nineteenth century to the east of the 
Rhone (Fig. 97); this last development has necessitated considerable 
measures against flooding. 1 Along the east bank of the Rhone 
developed the residential district of Les Brotteaux and the extensive 
working-class quarters of La Guillotiere and La Mouchc, and since 
1870 the city has expanded still further east into the industrial 
suburbs of Montchat and Montplaisir, The commune of Vi!k> 
urbanne* formerly an isolated village to the east of the city, is now a 
contiguous industrial town. 

Lyons is the third city of France.* Its population, which was 
about 120,000 before the French Revolution, has steadily grown to 
about 471,000 in 1954. This figure refers only, however, to the vilh 
itself ; if the eight contiguous communes be included, the total 
population of this agglomeration arbaine amounted in 1954 to 
649,509, only 12,000 less than Marseilles. The city has a wide range 
of functions, administrative, commercial and industrial; it is a centre 
of life and thought, of religion and education, the focus not only of 
the region lyomaise but of much of south-eastern France. Its nodal 
position has made it a vital road- and rail-centre, and despite the 
limitations of the lower Rhone the river port is the eighth in France. 
The building Of the Port Rambaud along the Saune and of the Port 
Edouard Hcrriot (or Port du Rhone) to the south of the city has 
provided a series of quays, with sidings, coal-yards, warehouses and 

1 J-L Villicn, * L'Endiguemuit du RhOnc et de b Sadnc: ]« quai* [^ 0fi et 
tear eftkadlc corn re lc* inundation*in Efudes rhothniennes (]937) n voi, |3 
PP ML 

* A detailed pCCOurtl of ihc etiy and regson of Lyons, with thirty-eight maps 
in a separate portfolio, is provided by Avon el w region: analyse et enqueies 
pour ram&memw da lem’toire, published by the C&mtii pour EAmdm&nenr 
ei f Expansion dconamique de k i Region tya/mais* (1955). 
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oil-tanks. The freight handled in 1957 totalled l 61 million tons, of 
which more than 1-3 million Lons was unloaded 

Lyons es a very important industrial city: its advantages include 
the long establishment of many of its activities, its position as a 
centre for obtaining raw materials and for distributing finished 
goods, supplies of coal from the 5t- Etienne field to the south-west, a 
vast skilled and semiskilled labour supply, and an unlimited supply 
of electric power from the Rhone, Alpine and Central Massif hydro- 



Fu3u 97.—Lvofis, 

The sEcep bluffs which hyund the val Joy-floors are indicated by hachurin®. 
The built-up urea is shown in gEDCrtlittd form. 

The abbreviations are as follows : L> Lnjfthtnftm; P.R.. Port Ram baud. 

Based on Carte dc France an 3Q l GQO a , sheets XXX 31. 32, wiitl later mformalion. 

stations. About 50,000 workers are engaged in branches of engin¬ 
eering, and in the metallurgical and electrical industries. One special 
activity is the manufacture of tin-plate and the supply of containers 
for local canneries. The production of chemicals (pharmaceutical, 
photographic, explosives, and dyes for the textile trade) is carried on 
at several factories at Vi lie urban nc, Momplaisir, Si. Fons and 
Venissieux. Other activities include the processing of leather and 
leather-products, the refining of vegetable oils, ihc manufacture of 









THE MW LANDS 


390 

foodstufis, glass-ware and paper, and a diversity of miscellaneous 

occupations. 

About half of the gainfully employed workers of Lyons are occu¬ 
pied in the silk industry or in the manufacture of synthetic textiles. 
The former was introduced into Lyons in the fifteenth century, when 
numerous Italian emigres were encouraged to settle, and in 1450 
Charles VIS gave the city merchants a complete national monopoly. 
The white mulberry was introduced into the Rhone valley, and silk¬ 
worms have since then been reared in the neighbourhood and along 
the valley to the south; sericulture affords a supplementary cash 
reward to the pcasun( farmers, the tedious work being done by 
women and children. Silk-worms arc still reared on this cottage 
basis, bul in 1958 home-produced raw silk amounted to a mere 9 
tons compared with an import of 680 tons, of which 391 came from 
Japan. The manufacture of silk thread and cloth grew up as a 
domestic industry, though organised by wealthy merchants, and the 
canuts or hand-loom weavers established themselves in blocks of 
flats and workshops, particularly in La Croix-Rousse. Over a 
thousand individual silk-making enterprises arc still active within the 
city, and nearly four thousand within the agglomeration and in the 
neighbouring districts of Ras-Duuphmc, the Moms du Lyonnais, 
Beaujolais, the margins of the Pays de Dombcs, and even in the 
Jura towns* for Lyons is the administrative and organising centre for 
a widespread industrial region. Large modern factories are now, 
however, responsible for an increasing proportion of the output, 
particularly in Vjlleurbanne, In 1958 France produced 900 tons 
of silk thread and 25,000 tons of cloth, of which half was exported, 
mostly to America: the rest went to the haute-couture and the 
lingerie industries, and a large proportion of these finished products 
was also exported. The Lyons area was responsible for some eighty 
per cent of this French output. 

Rayon, nylon and other synthetic textiles have developed greatly 
in France, and or twenty major units active in 1958, ten were situated 
in the region lyotmaise; five were in the city itself or the suburbs 
(the largest at D£dnes to the east of the city), and others were at 
Izieux, Peagc and La Voulte to the south. 

THE MEDDLE RHONE VALLEY 

The course of the Rhone, flowing alternately through narrow 
gorges and open basins'—Vienne, Valence and Monteliniar—is 
shown on Fig. 98, Smaller areas of lowland along the river with 
individual names include Vatioire in the northern angle between the 

J D, Fauchcr, Ptwrsri r ri boss ins du Rh&rtr mOyvn tntre Bas-Dm/pkine r r Pro¬ 
vence (1927). 


THE SAONE-RHONF VALLEY 


391 


Rhone and the Iscrc > Btiyaiw to the south of their confluence, and 
Livron occupying, the embay men t of the lower Drome, These low¬ 
lands are covered with sheets of gravel, ancient and recent; indeed, 
during each early summer flood-period, the Alpine tributaries renew 
their contributions of rounded pebbles. These deposits, as a result 
of complex changes in fhc base-level of the main river, have been 
eroded into Eerraces (the terrwses cailtoufeu.s cj) separated by promi¬ 
nent edges, the Cutes Jit Rheme, Streams flowing westwards to the 
Rhone have dissected the terraces, forming a most uneven margin to 
the flood-plain. While gravels are predominant, areas of coarse sand 
lie on the higher interfluves, and much fine alluvium is on the present 
flood-plain. Some of the upper terraces, notably in the plain of 
Valence, are limott -covered. 1 producing good loamy soils often with 
a high calcareous content due to down wash from the Fore-Alpine 
foothills. Thus while much of the soil covering the terraces as poor 
and stony, there are some better-favoured areas; centuries of effort, 
moreover, have done much to improve the soils for agriculture. 

Some of the higher terraces and interfluves are forested with oaks 
or in places wuh pines* while the flood-plain is lined with poplars. 
The middle and lower terraces, the slopes between them, and the 
floors of the larger basins are intensively cultivated, for the most purl 
on a garden-scale; even the fields of wheat and mai^e seem to 
consist of tiny strips. Market-gardens occur especially on the lower 
terraces near Lyons in the neighbourhood of Vaulx-en-Velin* and in 
the plain of Valence where irrigation is used, more particularly on 
the accessible lands lying just above the wet w ater-meadows. Water 
cannot easily be applied to the upper terraces, and they arc occupied 
by field-crops such as winter wheaL Local specialisations include 
the cultivation of melons and strawberries in the plain of Valence. 
Flowers are grown for the cut-flower trade, large quantities being 
sent to Paris. Early potatoes are cultivated in the sandy soils, but 
other roots are not grown on any scale because of the problems of 
drought. Dairy cattle are reared on the water-meadows under the 
influence of the Lyons market. 

Orchards extend almost continuously along the terraces from 
south of Lyons to Mom^limar, growing peaches, cherries and 
apricots which flourish in the stony soils and sunny climate. The 
most renowned peaeh-gro wing district lies along the east bank of the 
Rhone to ihe south of Vienne; St Rambert-d'Albon is said to 
have the largest peach-market in France and several hundred Eons 
are sent off by rail each season. Some hundreds of acres of dessert- 
pear orchards flourish along the valley between the Drome con¬ 
fluence and Monldimar Groves oT mulberries provide leaves for 

1 Suen Tang-YuG[ T Le Lass de la vallce tfu Rhme (I934J, provides a debited 
map 0 . 24) of ihe distribution of timoftr 
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Kk i r 98 .—The. Rhone Valley between Givors and Orangl. 

Hire right-hand section of the maps kies to lire south of the Left-hand section, 
with a slight overlap. 

The Monidirnar loop and Henri Pmneari hydra-power-station* [he third 
largest in Fmnce T wrrra completed in 195H. 

The upland area is indicated generally by stipple, which emphasises the aliep 
nation of gorges and basins. 

The ftcmzCrc Derivation is shown by a barbed line, she short underground 
section of Ihe Canal de Curpentrus (used for irrigation) by a pecked line. 

The power-station of the Dam±rc- Mondragon scheme (sec p. 397) is indicated 
by P. In Ihe neighbourhood arc several newly buill eites-tmvrtire j = ihese are 
E, Ote de I'Bclusc; L* ClIc du Lauion; P*0^ Cite Pierre OILmer: and V 
Cilc de rUsine. 


Based on Carte ric France m JQQJJQO", sheets 59. 66 p with recent revisions. 
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the domestic scricuJturisLs, and these trees line most of the roads. 

Vineyards once covered a much greater extent of the Rhone 
terraces than at the present ; the phylloxera attacks in the late 
sixties of last century, together with the completion of the railway 
from Lyons, made the development of orchards more profitable. 
Nevertheless vineyards still extend over much of the Cotes du 
Rhone 1 along each side of the river p producing both vin ordinaire 
and better qualities known generally as ordinmres Cotes du Rhone r 
though not bottled and sold tinder the name of any individual vine¬ 
yard. The Rhone vineyards arc fortunate in that really poor years 
for climatic reasons, so common in the marginal wine areas further 
north, are rare in this sunny climate. A certain amount of high 
quality wine is obtained from a few special districts. One of the most 
famous is along the steep right bank of the Rhone near Ampuls, a 
few miles downstream from Vienne, This is the Cote R$tie* where 
the vineyards perch on tiny terraces apparently cut in the solid 
granite, reached by steep rock staircases; here are produced what arc 
considered to be the best of the Rhone red wines. Immediately 
south of the Cote Rosie are the vineyards of Condrieu, again steeply 
overlooking the river; from them come the finest Rhone white 
wines. Mo more quality vineyards arc found until the granitic spur 
of the Catena de 1'Hermitage rises above the left bank of the river 
opposite Tournon. The two well-known villages, Tain-fHermitage 
near the river and Crozes-ITlcrmitage on the hill-side further north, 
are the centres of several vineyards from which both red and w hite 
wines of quality are produced. 

A journey from Lyons to Momtflimar thus produces an impression 
of a rural way of life, with a succession of 'Jardim sTopu!ence\ 
orchards, vineyards and red-roofed villages on the terraces above 
the flood-plains, with chateaux perched on higher spurs; green in 
the winter, with magnificent blossom in spring, and a sun-drenched, 
rather dusty appearance in summer, heralding the imminence of the 
Mediterranean lands of Provence. 

Nevertheless a good deal of industrial activity is evident, partly 
the result of its ancient establishment in river-side towns, partly the 
influence of Lyons, partly because or the modem availability of 
electric power. Small specialised industries, established in the 
Middle Ages in the towns, contrast with modern large-scale enter¬ 
prises with their neighbouring citis-cumeres. Large chemical 
factories are at St. Fons to the south of Lyons and at Peage-de- 
Roussilbn twelve miles south of Vienne ; at the latter is the extensive 
Using de ProduitS Chimiques Rhone-Poulenc* making a w ide range of 
pharmaceutical chemicals, situated alongside the main railway and 

! P. Marres, ' Lcs C6tei da Rhone\ in La Vignc <?i k yin cn France <1950), 
pp. I03-IL 
02 
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road, and with a well laid-out housing estate. Further south, in the 
neighbourhood of the Cmas gorge where limestone outcrops border 
the river, large-scale lime and cement-works have been built on the 
right bank at Baix, Cruas, Le Toil and Lafarge, and on the opposite 
side at La Coucourdc and L’ Hommc-d'Armcs. In many towns 
along the river the silk industry functions as part of the Lyons 
activity. Small factories and domestic workshops produce raw silk, 
despite a large decline in the late nineteenth century as a result of 
Far Eastern and Levantine competition, and also the disastrous 
effects of disease. A certain amount of silk thread and cloth is made 
in such towns as Vienne and St, Vallier and in many villages. 

Towns and villages succeed each other along both banks of the 
Rhone, carefully sited on knolls or terraces away from the river- 
floods, at strategic points guarding the approaches to the gorge- 
sections, and where outcrops of hard rock and a narrowing of the 
main stream have enabled the river to be bridged. Most of these arc 
market- and servicing-centres for the individual basins, linked by 
railways and roads along either side of the river. After passing 
through several small towns with industries due to the proximity of 
Lyons, one comes to Givors, at the exit of the industrialised valley 
of the Gier (see p. 545). The ease oT obtaining coal (formerly bv a 
now disused canal, today by rail) has led to the establishment of 
coke-ovens, engineering works, and glass-manufacture, particularly of 
wine-bottles. Vienne, the I ienria Senatoria of the Romans (of whom 
many remains survive), stands on the outer curve of a prominent 
meander near the confluence of the Gere. It has had a long history 
as the residence of the rulers of Burgundy and then of the Dauphins'. 
Today it retains little of its former administrative importance, since 
it is overshadowed by Lyons to the north, but with its population of 
25,000 it forms a useful servicing-centre. Vienne has long been an 
industrial town, famous for leather since the thirteenth century, for 
sword-sled in the fifteenth and sixteenth, and for woollen and silk 
cloths; several or these activities arc still prosperous. Further 
south is St. Vallier, also with a variety of industries, including the 
manufacture of pottery, porcelain and tiles from local kaolin deposits 
quarried around the Hanks of the granitic hills, and of silk cloth. 

The twin towns of Toumon and Tain-1'Hermitage, linked by a 
graceful suspension bridge, have a joint population of nearly 10,000. 
Tain is a wine-exporting centre, while Tournon is a town of merchants 
and craftsmen with a range of interests—tanning, dyeing, the making 
of furniture, cardboard and straw hats. Valence, also a Roman 
town, stands in the centre of a broad bay to the south of the Iserc 
junction, at a point where the north-south corridor is joined by the 
route from Grenoble and further cast. With its suburb of Bourg-lts- 
Valcnce, it now has nearly 42,000 inhabitants, it is the chef-lieu of the 
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ilepariement of Drome, and a busy commercial centre for the pros¬ 
perous agriculture of the surrounding basin. Its industrial activities 
if small-scale arc multifarious, including the manufacture of rayon, 
silk, cartridges and furniture (particularly from local walnut), and 
food-processing—flour-milling, the canning of vegetables, and con¬ 
fectionery. Further south Montclimar stands at the convergence of 
the Roubion and Jabron before they enter the Rhone. This attractive 
fortified town is a regional market for agricultural products, and has a 
variety of small industries, mostly food-processingCineluding the manu¬ 
facture of the well-known nougat). Nearby is the new large Henri 
Poincare hydra-pow r er-station (seep. 397). Finally Vi vie rs, the ancient 
capital of Vivarais, dusters round il$ Gothic cathedral on a promi¬ 
nent eminence guarding the northern entrance of the Donzere gorge. 

THE HILL-COUXTKY Of BA&-DAUmiXE 

This undulating hi11-country, situated in the angle between the 
Rhone and the I sere, rises to form the Plateau des Teircs-Froides in 
the north and ihe Plateau dc Cham ba ran in the south, where it 
culminates in summits at about 2,400 feet. The superficial deposits 
are extraordinarily diverse, but days lend to predominate. These 
sediments are trenched across by valleys— the Rourbre in the north, 
the Valize, the Gere, the Dolan, the Galaure and in the south the 
Isere itself. Many streams flow from shallow lakes lying on the 
uneven clays, particularly in the Terres-Froides* or from marshy 
peat-filled hollows; some have been drained but many remain, 
including the long narrow Lac de Paladru in Ihe east of the Tcrres- 
Froides near Voiron. The valley of the Bourbre, crossing the northern 
part or the Terres-Froides, was formerly a vast marsh, A main 
drainage canal was constructed between 1809 and 1814, which with 
the help of some 120 miles of minor canals converted this valley- 
floor in the neighbourhood of Morestel into fertile land, most of 
which is now under pasture; about 12,000 acres were thus reclaimed. 

The valley-trenches divide up the hill-country into a chaos of 
gently swelling eminences (mamelons) and more pronounced ridges, 
whose slopes descend by terrace-steps to the Rood-plains. Along 
the lower [sere valley, for example, terraces can be distinguished at 
about 1,250 feel, at 850 feel, at 250 feet and at 650 feet. 

This diversity of relief, drainage and soils has resulted in a varied 
land-use pattern. In the Middle Ages Bas-Daupbin£ was extensively 
wooded, but long-continued depredations for Tuel, charcoal and 
building, and to obtain oak -bark for tanning, cut deeply into the 
ancient forests, while the naval wars of the eighteenth century 
removed many fine oaks for shipbuilding. Grazing by flocks then 
prevented natural rehabilitation. As a result, by the mid-nineteenth 
century much of this w r oodtand cover had been removed; there 
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was, Tor example, virtually no trace of the large mediaeval Foret de 
Mantaille. Some areas now fortn scrubby heath, providing little 
more than poor grazing, and a tract to the north of the Galaure 
valley near Gratid-Serrc has been occupied for many years by a 
large military training-camp. During this century much of Bas- 
Dauphin^ has becti forested with both deciduous and coniferous trees, 
some converted into improved pasture, and some put under arable. 

Tbe naturally poor soils ha% p c been improved in places by drainage, 
liming and chemical fertilisers. The districts which have benefited 
most are the margins of the hill-country in the west along the Rhone 
valley, and along the sides of the trenches of its tributaries. The 
better soils, such as those developed on limon or on the sandy clays 
which veneer the terraces, are under arable, growing wheat, sugar- 
becl T potatoes, and fodder-crops (such as lucerne) with the help of 
irrigation. Specialisations include tobacco l hemp and flax in the 
Valloire (the broad valley between the Terras- Froidqs and the 
Chambaran), and asparagus, gherkins and other market-garden 
produce in the north-west where *les Bafmes vfcnmises' border 
on the Lyons region. Vineyards, orchards (particularly of peaches 
and cherries), mulberries and nut-grove* are carefully tended on 
the gravel-covered lower terraces. Walnuts are a speciality and 
thousands of trees grow in the neighbourhood of St. Marcel I in and 
Sl Quentin; nut-picking affords a profitable seasonal industry. 
Along the damp pastures and irrigated meadows of the valley-floors 
and in the higher depressions cattle, horses and pigs are reared. 
The rather rank pastures have been greatly improved in recent 
years by heavy liming and fertilising. 

The small towns of Bas-Datiphing have for centuries fostered 
local craft industries. The growth of Lyons as a regional centre, 
the development of communications such as the Lyons-Grenoble 
railway line which crosses Bas-Daupbin£ diagonally through Bour- 
goin. La Tour-du-Pin, Voiron and other small towns, and the wide¬ 
spread transmission of electric power, have served to bring Bas- 
Dauphinc within the industrial 4 grande hanfieite* of Lyons. Old 
industries have survived in a modernised form, new ones have been 
introduced. The manufacture of silk is carried on at some hundreds 
of establishments, many producing raw silk, silk thread or doth for 
working-up in Lyons, others specialising in various finished materials 
such satin, cloth of gold or silver and embroidered velours: 
Bourgoin, Moirans, La Tour-da-Pim Tullins, Morestcl, Pont-de- 
Beauvnisin and Roman s-sur-1 sere each has a range of these activities. 
Linen is manufactured at Voiron and St. Jcan-de-Bournay From 
locally grown flax, and hemp is made into cordage, ropes and 
netting at Voiron. The long-established hat small-scale metallurg¬ 
ical industry, based on alluvial ores and charcoal, survives as the 
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manufacture of files and rasps at St. Laurent-du-Pom and of edged 
tools at La Furc, while electrical machinery is made at Pont-de- 
Ch£ruy to the cast of Lyons. Fine papers are produced at Renage, 
Apprieu-Fures and Rives, with the original advantage of a plentiful 
supply of pure water; the last of these makes bank-note paper for 
the Bangui* de France. Tanneries and leather-factories have been 
established in Bas-Dauphini since Roman times, using local hides 
and oak-bark for tanning; boots and shoes arc made in Romans- 
sur-Isere and at Bourg-de-P&igc on the opposite side of the river. 
Glass is made at Gnmd-Seme and pottery at Sl Uze. 

The population is thus scattered over Has Dauphin^ in small towns 
and villages of one to two thousand inhabitant^ with a Tew larger 
places, not ably Bo urgoi n wi ih 14 + 000 peo p]c. Thei r acti vi ties are based 
on a variety of both agricultural and industrial pursuits. That no 
prominent regional centre has grown within Bas-Dauphine is because 
of the powerful influence of Lyons at the north-western corner. 

THE LOWEft RHONE VALLEY 

The Rhone between Donate and the apes of the delta at Arles 
flows in turn through the plains of Pierrelalte, Orange and Avignon, 
each separated by a prominent defile. To the west rises the upland 
country of the limestone garrigues, forming the foothills of the 
Cevenncs. To the east the marshy alluvial plain of the Rhone 
widens to form the Plaines Vauchtsiemes, into which spurs project 
from the Lower Cretaceous Fore-Alpine plateaus. 

Across the plain of Pierrelatte the Donzere-Mondragon deriva¬ 
tion canal has been completed by the C&mpagnie National? du 
Rhone since the war of 1939-45. 1 A barrage was constructed at 
the southern end or the steep-walled Qonzere narrows, with six 
sluices to control the water-level of the Rhone. A derivation canafi 
eighteen miles in length, takes off through a locked connection 
above this barrage, and follows the eastern edge of the Pierrelatte 
plain to rejoin the Rhone where it swings eastwards again to the 
south of Mondragon (Plate XL). Eleven miles along the canal, 
where a mass of rock beneath the alluvial cover afforded a solid 
foundation, the Andrd-BIondel power-station was built with an 
installed capacity of 300,000 kv, and an output in 1958 of 2 2 milliard 
kwh. t which will ultimately be doubled. There is a fall at this point 

1 See (i) G. Kish, 'Hydroelectric Power in France: Plans and Projects’, in 
G.R. (1955), voh 45, pp. S4-7; (ii) ft. Dugrard, L’Amdna^cmcnt du Ras- 
Rhone'; in A. dt G. tH53) r voi. Ixu, pp. 363*73, which provides details and a 
map of l he Donors achievement; and 0$i) J_-B. Suchcl, 'L'Hydrjulique agrtcole 
dans te couloir rhodanjen entrc Vienne ct BoCfcne, projets ct utilisations*. in 
jftriYif ite Ceng rap hi? tfe Lyon (1957), VOL 32, pp. 201 -26. 

Nat?, The MorUelimar derivation canal and ihe Hr tin Potncari hydro-power- 
station were completed in |958. Wiih an output or t -4 milliard kwh m ihai year, 
it is the third biggest hydro-station in France. 
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of eighty-five reel, and a navigation lock with the world's highest 
ship-lift was constructed. The derivation canal is wider in fact than 
Suez, and it has obviated the braided rapids and steep gradient of 
the Rhone through the western margin of the Picnrelalte plain. 
Several housing estates have been built for workers at the power- 
station and neighbouring factories, shown on Fig. 9% r 

Below Mondragon the valley-floor of the Rhone is marshy and the 
river braids to form backwaters and elongated reed-covered islands ; 
one of the largest lies just above Avignon, the He dc la Barthclasse. 
The hood-plain is seamed with drainage channels, which have 
improved the state of the higher terraces, but along the river itself 
there are still marshes liable to inundation, known locally as pafods* 
The edge of the flood-plain is indicated approximately by the 
350-foot contour, beyond which rise distinct erosion surfaces at 
about 500, 650 and 900 feet, worn in the Tertiary sediments. These 
arc much dissected by gravel-floored valleys of the various rivers 
flowing down from the higher Fore-Alpinc plateaus. The upper 
terraces arc dry and rather bare, covered in places with scrubby 
woods of oak and box, and like the southern Fore-Alps they have 
suffered deforestation for firewood, charcoal and tanning bark, 
though some deliberate planting of pines has been carried out in 
recent years Limestone spurs and knolte rise from the Tertiary 
alluvium—the Dome de Oonzere, the Massif d’Uchaux to the north 
of Orange, the Collinc de la Montagncltc to the south-west of 
Avignon* and the long rugged Chaine des Alpilles rising to over 
J,60Q feet and projecting within two miles of the Rhone near Taras- 
con, These limestone outcrops afford valuable sites for settlement 
clear of the flood-plain ; the nucleus of Avignon (the cathedral and 
the Palais des Papes within the fort ificat ions), is built on the Roc her 
des Doms overlooking the divided channels of the Rhone which 
enclose the lie de la Barthelasse { Plate XLIJ. 

Despite the disadvantages of too much water on the low-lying 
parts of the plain and too little on ?he higher areas, together with the 
poor stony soils, the lower Rhone valley has been an agricultural 
region for centuries. The basis of life was cultivation of the Mediter¬ 
ranean triad — wheat, vines and olives, the first of these as a winter 
crop using long periods of fallow. From the fifteenth century the 
breeding of silk-worms led to the planting of some millions of mul¬ 
berry trees. Tobacco was later introduced and grown profitably 
until the eighteenth century. Madder-root was another valuable 
cash-crop introduced in the eighteenth century ; this flourished 
until its cultivation was killed by the discovery in 1869 of a method 
of extracting substitutes from coal-tar. Almost simultaneously the 
phylloxera scourge made its appearance. These agricultural dis¬ 
asters, succeeding one another, brought the region to near poverty* 
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Since the latter part of the nineteenth century a diverse agricul¬ 
tural economy has developed, capitalising the long hours of sunshine, 
and helped by efficient rail communications with distant markets and 
by the development of irrigation. The last is no recent introduction, 
however; there are records of canals constructed as early as the 
eleventh century* In the seventeenth and eighteenth centuries 
several new distributaries were built, including the northern branch 
of the Canal des Alpillcs from the river Durance to Orgon, com¬ 
pleted in 17S3 and extended to Chateau re n aid in 1849, After the 
unfortunate vicissitudes of the ‘60s and '70s, the irrigation system 
was extended- The Canal de Carpcntras was constructed from 
Merindol on the Durance along the 100-metre contour northward to 
the Eygues at Travaillan. It picks up water from many rivers and 
springs, including the Fontaine de Vauduse (which has given its 
name to the Vauclustai i type of resurgence), and with many miles of 
distributaries running westward into the plains it serves the districts 
around Carpcntras and Cavailion. To the south of the Durance 
the Canal de Craponne has been constructed, with branches running 
west to Arles and south to the Etang de Bcrre. The Canal des 
AlpiUes and its branches now supply the Turascon and Chuteau- 
renard districts, and the Canal dc Vauduse and the Canal de I'lslc 
provide for the Avignon area. The total area irrigated, both by 
gravity from these feeder-canals and by artesian and sub-artesian 
wdls F is 120 square miles (Fig. 100). 

Much of the cultivation of these plains is in the form of market- 
gardens; tiny plots ofland arc exploited assiduously by hand, pro¬ 
tected by shelters (see p. 376) from the biting blast of the mistral, an 
enemy second only to drought. The most important market-garden¬ 
ing area is a triangle enclosed by Avignon* St. Remy and Cavaillon 
(Fig* IOO) T including the collecting centre of Chateaurenard. The 
constant succession of produce includes cauliflowers and Lettuce 
during the winter, new potatoes as early as March, artichokes from 
March to June, early peas, spinach* onions and carrots throughout 
the spring and early summer. Tomatoes occupy a considerable area, 
lnsomedistrictsspecialbatiois is practised; EhusCavaillon is renowned 
for melons and Carpentras for strawberries, and flowers are grown 
for seed in the neighbourhood of St. R£my on the northern Iknks ol 
t he Alpi I les. Bu l more usual !y t he pufron-propnetaire s ih e cultimteur 
jardinier^ grows a variety of items to spread his risks and to provide 
some continuity of output- His holding* small though it may be in 
aggregate, is normally divided into a number of scattered k parcels’. 

Not all the crops of the lower Rhone are irrigated. In Vauduse 
the lavender grows in long rows on the dry gravel surface. Olive- 
groves straggle up the limestone slopes, almond, peach, apricot, 
cherry und quince orchards on the terraces, and walnuts and chest- 
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mils along Lhe sides of fields. The most extensive orchards are on 
the slopes to the east and south of Carpentras and along the southern 
Ranks of the Durance valley between ChBteaurcnard and Cavaillom 

Although phylloxera dealt a damaging blow in 1S65, vineyards 
have been re-established with near-immune American grafts. Their 
extent is only about 5 per cent of what it was (the actual area in 1958 
in Vaucluse was 72,000 acres), yet the department produced welt 
over 1-8 million hectolitres of wine in 1958. Most or this was \in 
ordinaire, but a group of vineyards on the hill-slopes overlooking 
Chateauneuf-du'Pape, near the left bank of the Rhone above 
Avignon, yield a quality wine. More than two hundred individual 
firms produce wines, red, white and rose , which are entitled to the 
appellation of Ch£teamieuf-du-Pape. Eight miles to the north-west of 
Avignon the vineyards of Tavel produce a wine usually regarded as 
the best of the French roses. It is a reRectlon on the decline of these 
Vaudusian vineyards that the little town of Roquemaure was once 
a busy port, shipping wine in bulk to many European countries. 
Table-grapes arc also cultivated, particularly the high quality 
chasselas dories and dairettes ; hundreds of tons are sold at the 
markets of Cavaillon* Chateaurenard and Tarascon and despatched, 
carefully packaged, to Lyons, Paris and indeed to Britain. 

Villages and small towns are widely dispersed among these areas 
of cultivation. One line of towns extends along each bank of the 
Rhone at suitable points for bridging, defence and Rood-protection, 
such are Bourg-St. Andfol, Pont-St. Esprit, Roquemaure, Avignon 
itself, and the towns of Beaticaire and Tarascon linked by a long 
suspension bridge. Others are situated within the plain on the lower 
slopes of hills above flood-level, such as Mon dragon. Orange, 
B^darrides, CNkicaurenard and St. Remy. A third string of settle¬ 
ments stands at the foot of the uplands on the eastern edge of 
the plain, including Carpcntras and Cavaillon. Most of these are 
market-towns from which agricultural produce is shipped by road 
and rail, and many preserve rich legacies of their historic past. 

The only town of any size is Avignon, the chef-hen of Vaucluse, 
with nearly 63,000 people in 1953 : l its site has already been men¬ 
tioned. During the sojourn of the Popes it had a remarkable pros- 
perity> when skilled art and craft industries flourished* but their 
return to Rome was a serious blow to these multifarious activities. 
Today Avignon is the regional and commercial centre for the lower 
Rhone valley, its silk industry has been revived and a large rayon 
factory bui!t t several factories manufacture packaging for market- 
garden produce* there are canneries for fruit and vegetables, and 
cement works. 

1 E, DclarudJc, ‘Avignon capitate:, in R,G,FS.-Q. {1952) vol **iij m 


Chapter 15 

THE MEDITERRANEAN CGASTLANDS: 

(I) PROVENCE 

The coastline of southern France between the Spanish and Italian 
Iron tiers is bordered by a region often known simply as the Midi. 
From the point of view of struct tire and relief il exhibits great 
diversity. There are coa$l$ bordered with lagoons and sand-dunes, 
others with lofty cliffs and deeply cut bays from which the land 
rises steeply inland, A great expanse of sand and mud forms the 
ever-growing delta of the Rhone, while by contrast ancient crystal¬ 
line massifs abut on to the coast in the east. Widespread outcrops 
of limestone, mostly of Secondary or early Tertiary age, form blunt 
headlands, prominent ridges and deeply dissected plateaus. Huge 
sheets of gravel vary in age from the Pliocene to those brought 
down by the Hoods of last autumn. The region has had a complex 
geo morphological history. Much of the western and central Midi 
suffered marine transgression in early Pliocene limes, forming gulfs 
in which sedimentation took place. Considerable oscillations of 
level have since taken place, and periods of high sea level in which 
deposition was active have alternated with low sea-level stages 
when the rivers cut down into these sediments, forming a series of 
terraces. 

Upon this area of physiographical diversity the climate has 
imposed a unifying stamp reflected in both the landscape and the 
way of life. 3 The summer drought, emphasised by the widespread 
occurrence of limestone and of highly permeable gravels, luis 
resulted in a vegetation cover with xerophytic characters. Holm- 
oak and cork-oak forests once covered large areas* hut the region 
has been occupied by man since early times, and the gradual in¬ 
evitable clearance of these forests exposed the terrain to the rains ol 
autumn and the heat of summer; much soil was removed by erosion* 
and in places vegetation deteriorated into scrubby aroma tie garrigue* 
For millennia the economy was based on the typical Mediterranean 
crops—wheat, vine and olive, utilising both the terraces ol belter 
soil and the alluvial plains where irrigation water was available. 
Early settlements grew into cities* lor the accessible coaslkinds have 
attracted seafarers since the days or the Phoenicians. For over 
six centuries the Romans impressed their cultural mark, as many 

1 J. Sion, La France mfflttmmfcmK ti934| r 
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t»r the cities testify. Although interrupted by the vicissitudes of more 
than a millennium of troubled history, an important agricultural, in¬ 
dustrial, commercial and cultural life has developed. In modern times 
the advent of the railway has encouraged a profitable agricultural eco¬ 
nomy, capitalising the sunshine, the mild winter temperatures and 
the early springs, and the same factors have allowed the development 
of a highly organised tourist industry in the eastern coastlands. 

But even with these unifying features, there are some remarkable 
la ltd- use contrasts. 1 The garrigues and the dusty gravels, offering 
sustenance only to goats, contrast with the luxuriance of intense 
cultivation in the vineyards, orchards and market-gardens, and with 
the groves of holm- or cork-oak. The lonely, now virtually land¬ 
locked. ports of mediaeval limes contrast with the activity of 
Marseilles. The ancient Provencal cities contrast with the new 
citds-ouvrlires near the huge oil-refineries and modern factories 
around the Etang dc Bcrre. The desolate salt-marshes, dtangs and 
dunes of the western and central coast lands contrast with the 
plages, promenades, villas and hotels of the fashionably thronged 
Cote d'Azur in the east. Yet all these form ingredients in the 
cultural landscape of ‘/e Midi mediterranecn 

Regional Divisions.— Two main divisions may be made to assist 
regional description (Fig. 99), divisions recognised by many cen¬ 
turies of some degree of provincial autonomy (see p. I). In the 
cast lies Provence, in the west Languedoc; the latter is the subject 
of Chapter 16. 

In its broadest sense, Provence includes the land to the north of 
the Mediterranean between the Rhone on the west and the Crest¬ 
line of the High Alps in the east. Its northern margin is more diffi¬ 
cult of definition; politically it is demarcated by the northern 
boundary of Vaucluse and Basscs-Alpes, yet geographically there 
is no ctcar-cul limit, rather a zone of transition as the characteristics 
of the Mediterranean climate gradually change to those of a more 
continental rigime. The basins of the middle Durance, the Verdon 
and the upper Var, together with the uplands of the limestone 
Fore-Alps and the ranges of the Maritime Alps, are often referred 
to as Haute-Provence. Though undeniably the Mediterranean 
climate exerts an influence upon this landscape, from a gcomorpho- 
logical point of view it is more convenient to include these parts of 
Haute-Provcncc in the French Alps (see p. 629 and Fig. 132). 

Even the metre limited Basse-Provence represents an area of extra¬ 
ordinarily varied structure and relief. In the west is the delta of 

1 A summary, with examples, is given by A, Perpiltou, Types d’*volu. 
lion dc quclqucs paying's agrieoles mMiferranfens*, in Melanges gttmmhUutet 
offer!1 ii Ehtflt {Uneven! (19 j4), pp, 289-309, * grapwtlttr i 
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the Rhone. Then \o the cast of the Etang de Bcrre appears a succes¬ 
sion of ridges and plateaus of Secondary rocks, separated by Tertiary 
basins and deep river valleys doored with recent deposits; this is 
known generally as 'fa Basse-Provence calcairc*. Two crystalline 
Hercynian massifs comprise 'fa Basse+Provetice cnstallim\ Maures 
between the Aille valley and the sea, and Esterel to the north-east 



Flti. 99 .—The Regions or the Mfuiteiiraneak Coast anu the 
Lower Rhone Valley, 

The oihcr major regions shown— the French Alps, the Central Massif, and 
the Basin of Aquitaine with I he Pyrenees—are not subdivided (jee Figs. 132. 
J22 and KG respectively). 

AhbieviarionsiiscdareKsfoJIows^ At., Avignon; B.. Beziers; C. l Carca&orw; 
1)., Dnigihgnan : Est. r M assif of Esterel; Ma, Montpellier; Ns M Niirbonne; 
ML, Nime$- Rnuss-, Roussillon. 

of ihe Argcns valley. Finally, in the extreme cast, where the lime* 
stone Alps closely approach the sea, lies a narrow coastal margin 
known as the Cole d’Azur . 

THE RHONE DELIA 

The delta of the Rhone (Fig. 100) begins three miles above Arles, 
where the river. Rowing between massive embankments, is about 170 
yards in width. Here it divides to form its two chief distributaries, 
the Grand Rhone which flows in a south-easterly direction to the 
Golfe dc Fos, and Ihe Petit Rhone which wanders in circuitous 
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meanders more to the south-west. The two mouths, twenty-five 
miles apart, have changed considerably in position, and the main 
exit has been displaced successively to the cast. 1 The Petit Rhone 
once reached the sea much further to the west at Aigues-Morics, a 
mediaeval port now only linked to the open sea at Le Grau-du-Roi 
by a canal four miles in length. Later the Petit Rhone entered the 
Golfe du Lion through a mouth further to the east, a course now 
followed by the Canal de Peccais. Similarly the Grand Rhone's 
mouth has moved successively eastward; one of its old channels, 
the Vieux Rhone, can be traced some miles to the west of the present 
one. Water reached the sea through at least six separate distribu¬ 
taries as late as the mid-nineteenth century. Various engineering 
works, notably the construction of lraining-walls, have helped to 
divert more than four-fifths of the Rhone's outfall through a single 
main channel, thus concentrating the deposition of much of the 
river's vast burden of sediment, with the result that the extreme 
south-eastern corner of the delta is growing outwards at an average 
annual rate of about forty-five yards. The present delta is known as 
La Camargve. To the east of the Grand Rhone and in the angle of 
the limestone hills of lower Provence extends an immense triangular 
plain of gravel, the Pliocene ‘dry-delta’ of the Durance. La Crau. 

The Camargue —The seaward face of the delta, nearly fifty miles in 
length, consists of a scries of bays (the Golfes d'Aigucs-Mortes, de 
Bcauduc and de Fos), each bordered by a sweeping curve of sand- 
spits backed by low dunes (known as montiifes). The westerly direc¬ 
tion of longshore drift has developed two rounded sandy ‘points', 
the Pointcs de I Lspiguette in the west and du SabEon in the cast, 
Behind the line of dunes lies a vast expanse of marshes {engaties) and 
shallow brackish e tangs, connected with the open sea through shallow 
channels or gratis, a term derived from the Latin graJus (a passage); 
the mouth of the Grand Rhone is known as the Grau dc PCgoulier! 
that of the Petit Rhone as the Grau d'Qrgon. 

The central and southern part of the Camargue consists of marshes 
(marens pnf sale), covered with sedge-reeds and stretches of Saiicontia 
and Phragmites, and interlaced by winding channels and irregular 
shallow Sitings The largest of these, the Elang dc Vaccarcs. ex rends 
to sixty square mites, but is nowhere more than a yard in depth : it 
connects with a maze of more than twenty other named clangs to the 

1 An immcn-icly detailed and wdl-documenced pr^ of work biR J 
Gcomorplwlofiy of the Rhone Della’, in Annals of the Association of American 
Geographers ft M2), vol. xxxii. pp, 149-254 The author includes a bibliography 
of 129 references. Much of the article deals with progressive changes in the 
main Rhone exits, using both gewtnoepha logical and historical evidence indudina 
&£mik fiiicirLicirty old imps, ' H 
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south. Occasional clumps of tamarisk and cypress stand above the 
general level on long low banks of alluvium which represent silted-up 
and abandoned distributaries; these raised their beds above the 
surrounding marsh by accretion, then breached their banks at a time 
or flood and so occupied new channels. The dreary marshes are the 
haunt of bird-life and in fact p nature reserve of about 37 + OQO acres 
has been created in the lie du Plan du Rourg in the south-east, where 
wild duck, herons and storks congregate and even flamingo come 
seasonally. 

This southern part of the delta is thinly populated, although here 
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and thereon slight eminences stand villages, whose people fish in the 
open sea and in the lagoons; the e tangs are netted, and large quan¬ 
tities of fish are dried in the sun. The only other activity is the 
exploitation of salt by solar evaporation in the salt-pans or sati ns. 
This is done near Aigucs-Mortes, at Radon to the south-east of the 
Etang dc Vaecares, and at Lr Salitis-de-Giraud: between SO.OQO and 
100,000 tons of common salt are produced annually from Rouches- 
du-Rhone, and the gleaming white pyramids in late summer stand 
out above the marshes. Ancillary chemical industries, including the 
production of magnesium and potassium chloride and of carbonate 
or soda, have been established at Radon, and also at Le Sal ins- dc- 
Giraud where Sotvay have a large factory, Near to these towns 
stand regular rows of houses in which live the saliniers. 

For many centuries schemes of reclamation have slowly pushed 
into the Camarguc. Progress has, however, been slow, for the dis¬ 
advantages arc great. Flooding has always been a menace, both 
from the sea breaking through the cordon littoral of dunes and from 
the rivers. The latter are especially dangerous, because their beds, 
built up by sedimentation, stand several feet above the surrounding 
land, and the Rhone with its irregular regime is liable to sudden rises 
of level. Numerous drainage channels (known as draiiies and as 
egoutu) intersect the land. The soil of newly reclaimed areas is 
impregnated with salt, difficult to remove and to maintain clear since 
saline solutions constantly rise to the surface by capillarity during 
the summers, and irrigation also tends to increase the salt-content 
Other drawbacks are the scarcity of drinking-water since wells are 
mostly brackish, the breeding of malarial mosquitoes on the stagnant 
marshes, and the difficulty of access through inadequate communica¬ 
tions. 

In the mid-nineteenth century, following a disastrous decade of 
Hooding between 1840 and 1850, ambitious plans were discussed for 
integrated schemes of reclamation with State financial assistance. 
These envisaged the construction of a number of coastal and riverine 
dykes, and a systematic network of canals leading to a reduced 
Etang de Vaecares, which would function as an intermediate drain¬ 
age-reservoir, with pumping-stations to maintain a determined 
water-level. Some opposition was inevitably met from fishermen, 
wild-fowlers and saliniers who feared for their livelihoods. Certain 
parts of this programme were, however, slowly carried out, notably 
the development of drainage canals in the north leading to the 
Etang de Vaecares. but disputes or various kinds among interested 
parties and then the war of 1914^18 prevented the full implementation 
of the scheme. 

For many centuries, the northern Camargue offered only poor 
pasture (known as pat is) for cattle and sheep, notably for the black 
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Camarguak balls bred for Ehe Provencal rings and horded by 
gardims on horseback, Cultivation progressively spread along low 
ridges on which Farms and then settlement clusters were gradually 
established, while the intervening hollows were drained to Furnish 
rather rank pastures known as sonsouriers* 

During the fast half century, the area oF reclaimed land has 
appreciably increased. As a result, the northern Camarguc, with 
its arable Fields, vineyards, improved pastures and market-gardens, 
contrasts markedly with the reed-covered swamps and meres of the 
south. The pastures are used both for Caniarguais cattle and for 
the more recently introduced Andalusian breeds and merino sheep 
have also been imported. Wheat and fodder crops are grown, and 
nearly 67,(X)Q acres- are now under rice, cultivated by modern 
methods ;* it is interesting to see large combine-harvesters at work 
in the rice-fields. Yields of cereals are not high, admittedly; the 
amount of wheat produced in 1958 averaged sixteen quintals per 
hectare compared with thirty-eight in Nerd and thirty in Aisnc + 
Vineyards now cover about 20,000 acres, yielding targe quantities 
of i m ordinaire. 

Comm unications have gradually been improved, and so helped 
the progress of settlement A single-track railway was constructed 
between Arles and Port-SL Louis-du-Rhone along the left bank of the 
Grand Rhone, and another skirts the northern edge of the western 
Cam argue and then runs south through St. Laurent-d’Aigouze to 
Aigues-Mortcs and Le Grau-du-Roh Light railways link Arles with 
Lcs Stes. Maries in the south-west and with Le Sailns-de-G baud in 
the south-east. Roads constructed along the low ridges link up the 
small settlements and the individual farms, each standing within its 
shelter-belt of trees. 

Several canals have been constructed in the dell a-region. The 
Arles-Boud Canal follows the left bank of the Rhone, then cuts 
across to Bouc on the coast near (he entrance to the long channel 
of the Etang de Caronte; it is, however, only six feet in depth, 
□nd carried a mere 158,000 ions of Freight in 195$. Its future is tied 
up with the development of the Marseilles-Rhone Canal (see p. 416) 
and of Rhone navigation generally. The Rboue-Sete Canal, com¬ 
pleted in 1934, runs from Beaucairc on the Rhone south-westward 
to Aigues-Mortes, and then is enclosed in a diked channel through 
the coastal etangs to the harbour of Sole, It carried only 321,000 

1 Two Interesting accounts of ricc-gruw ing in ihc ddEa of the C^nuryuc arc 
lij L Cnrod F ‘La Culture rfu rue en Camarguc \ in Bulletin dc fa Socletd df 
G eng soph fa ft d* Etudes eofanfaits tfe \farsciftc <1948-50) K vol. 64, pp. 35-60; 
anti (ii) V, Prevol K ‘La CuElutt du riz de Qyn&rgue 1 , in Informations 
gFOpkiqt&s (1953), vol. 17. no- E pp- 13-20. In 195S about 135,000 tons rice 
wen: produced in EJouches-du-Rlione and the margins of the neighbouring 
dcpartetncnls. 
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ions of freight in 1958> two-thirds of which consisted of petroleum 
tind oil. 

Some attractive little towns stand in the Rhone delta, but their 
former importance as ports has disappeared, and they survive in 
a peaceful yet romantic decay. Three* Aigues-Mortes, Lcs Sics, 
Maries-de-la-Mer and Port-St. Louis-du-Rhone, arc situated near 
the mouths or past or present distributaries, while the largest, Arles, 
is near the apex of the delta. Aigues-Maries, surrounded by 
thir lee nth-century rectangular rampart s T is reached by both road 
and rail on causeways across the marsh. This was the port at which 
Crusading armies once embarked, but today, although at the 
junction of the Canal Maritime (leading to Le Grnu-du-Roi) and 
the Rhonc-Setc Canal* and furnished with wharves and railway 
sidings outside the wails, its commercial importance is negligible. 
There are neighbouring sail-works, and like most of these little 
towns it receives a considerable tourist traffic. Les Sles. Maries-dc- 
la-Mcr stands just east of ihc mouth of the Petit Rhone, It is 
reputedly the site of the landing from the Holy Land of the two 
Marys and their servant Sarah, whose bodies lie in the massive 
thirteenth-century church; to the town each May come large 
numbers of gypsies, for Sarah is iheir patron-saint r Port-St. Louis, 
the only harbour today actually within the Rhone delta, is linked 
with the Golfc de Fos by the St. Louis shijvcanal* built in 1871 to 
by-pass the bar which obstructs lbe mouth or the Grand Rhone. 
The port is overshadowed by Marseilles, but as it has rail connection 
with Arles it acts in some measure as its oylport* importing oil, 
limber, phosphates and other fertilisers, Algerian wine and wheat, 
and exporting some cement. 

Arks itself* with a population of about 37,000, is situated on the 
left bank of the Grand Rhone at its lowest bridging point (Plate 
XLII). The town was founded on a small mass of limestone pro¬ 
jecting above ihc surrounding marshlands, and it became a Roman 
centre, of which ample evidence survives in its magnificent amphi¬ 
theatre (said to have held over 20,000 spectators) and theatre. 
Today it is a market-focus for both Crau and Camargue* a packing 
and dcspatching-poinl for the rail-shipment of their agricultural 
produce, and a very attractive venue for tourists. 

The Crau*—The * dry-delta’ of the Crau is composed of a pair of 
alluvial fans covering a gentle infilled synchne of Miocene molasse^ 
which appears on the surface in the east along the margins of the 
Euvng de Berre, rising to over 400 feel as a chain of rugged hillocks. 
One alluvial fan was laid down in the west by the Pleistocene Rhone, 
and slopes southward from about thirty feci to near sea-level The 
second, larger fan was the work of the Pleistocene Durance, which at 
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that time pursued a course much further to the south-west through 
a prominent gap known as the Close de La man on between the 
Alpihcs and the Provencal uplands. This fan has its apex at a 
height of about 2JO feet and slopes very gently south-westward 
towards the Grand Rhone, The Durance later abandoned this 
course and now flows to the Rhone below Avignon. Its varied 
regime is shown by the fact that its mean discharge is 12^260 cubic 
feet per second, as compared with a recorded minimum of I <906 
and a maximum of 326,000 cubic feet per second, 3 

The Crau consists therefore of extensive sheets of water-worn 
stones of all sizes,* from small pebbles to masses of limestone and 
sandstone six to nine inches and occasion ally a loot in diameter, a 
veritable desert de pierres . Much of this gravel surface is loose, 
but in other parts it is cemenled into a hard though much fissured 
conglomerate. \i is for the most part dry because of its extreme 
permeability, but by contrast in some places an underlying pan has 
allowed the formation or saline marshes (such as the Marais des 
Chanoines in the west) and even a few- saline lakes {the Etangs 
d'Entresscn and de Ddzeavmes), The soil cover is thin, consisting 
merely of a dusty layer formed by the decomposition in situ of lime¬ 
stone and sandstone pebbles, and of patches of coarse sandy material. 
This not very attractive cn^ronmeni is further handicapped by 
the climatic regime. Scorched by the sun in summer to a bleached 
dusty aridity and swept by the blasts of the mistral in winter* as 
the few wind-bent trees testify, the effectiveness ol its scanty winter 
rains is still further reduced by rapid evaporation and percolation. 
Much is covered by a garHgueAikt vegetation of scrubby plants 
cistus, rosemary, chyme, juniper, coarse clumps of grass, occasional 
patches of dwarf evergreen oak and thorny bushes. In summer the 
vegetation is dry and siEvery-greyi but in response to autumn and 
winter rains an intermittent covering of coarse grass spreads between 
the stones* with a rather attractive though short-lived profusion of 
such flowering plants as asphodel. 

For centuries the only importance of the Crau was to provide 
winter grazing for flocks of sheep which spent their summers on the 
Alpine pastures, moving slowly up and down through Provence on 
regular stock-routes. Sheep are still important, indeed the total of 
300*000 in the ctepertement of Bouchcs-du-Rhdne in 195S was third 
only to Aveyron and Basses- Alpcs in France. The breeds have been 
improved by crossing the Crau animals with merinos; transhumance 
is still carried out, but by rail transport; and the 'prairie* artificieth*' 
have been extended both by irrigation and the sowing of drought- 


1 R + J. Russell, op. €it. f p, 159. + „ 

1 H. Baulig, " Lii Crau c( la gtadalian wurmfcniK * in A, de G. U927J, vol, 
smi, pp r provides a detailed account of ihe deposition of the gravels, 
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resistant varieties of grass. Lucerne and sainfoin are grown with the 
help of irrigation. The sheep arrive in the Crau towards the end of 
November and graze on the natural pastures until mid-February, 
after which they spend a month or so on the cultivated meadows 
before reluming to the foothills, the first stage of their summer 
journey to the alpine pastures. The flocks arc carefully maintained 
and organised : a proportion of the lambs born in December is sold 
off at the Arles sales in spring. 

Cultivation has gradually pushed its way into the margins of the 
Crau since the sixteenth century, when the first irrigation canals were 
constructed. Since that time the system has been extended (Fig. 
100}; branches of the Canal de Craponne lead westward to Arles 
and southward towards the Etang de Berre, the Canal dc Langlade 
runs south-westward almost to the Grand Rhone, and the Canal 
d’Jstres and the Canal des Martigues proceed southward along the 
edge of the molasse hills bordering the Etang de Berre. From the 
main derivations branches a network or minor channels, known as 
beak and routines. Even so, great areas in the centre and south of 
the Crau arc untouched by irrigation because the return would 
hardly merit the vast initial expense of canal construction. More¬ 
over, the supply of water from the Durance, whence these derivations 
originate, is not sufficient for much extension of the irrigated area, 
and it is in addition fluctuating and unreliable. It is proposed to 
divert water from the Durance bdow the Vendor confluence into a 
canal which will run into the Etang de Berre, both for irrigation and 
hydro-electricity requirements. 

Irrigation water is used for market-gardens, protected by fences 
from the mistral, and for the cultivation of hay and of fodder crops 
such as lucerne and sainfoin. Drought-resisting varieties of winter 
wheal are grown without irrigation, using periods of fallow. On the 
edges of the Crau olives, almonds and vines appear, the fust parti¬ 
cularly on the bordering limestone slopes, and there are some large 
fields of lavender, which does well in the dry stony soils. 

The Crau is scantily settled and thinly populated. There are 
isolated large farms, known in the district as mas , surrounded bv 
wind-breaks of planes, elms and cypress, and noticeably without 
windows or doors on the north; some have formed the nuclei of 
small agricultural settlements, such as Mas des Platancs in the south 
and Mas d'kard and Mas de Vorgierc in the west. Others, s uch as 
the Grand Mas dc Pillier, arc located along the railway which runs 
straight across from Arles to the important junction and marshalling- 
yards at Mira mas near the north-western corner of the Etang de 
Berre. Most o f ib e I a rger settlcmcn ts are situated a ro tmd t he margin s 
of the Crau. including Mounts, Euguiercs and Lamanon along the 
southern edge of the AI pi lies. and Sa Ion -de- Provence, Mi ram as' and 
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Islres in the east. Salon, with a population of about 17,000, has 
industries connected with local products: the refining and bottling 
of olive oil, the packing of olives, soap-making, fruit-preserving and 
the manufacture of boxes for the export of vegetable produce. 

The wastes of the CTau are used for other purposes, such as the 
enormous sewage works serving Marseilles, a large explosives depot 
at Hniressen 1 a motor-racing circuit at Mirandas, and a military 
airfield at hires. These uses, of a non-productive character, em¬ 
phasise the limitations of this desolate but spacious region. 

LOWER PROVENC'L 

The country of Lower Provence to the east of the Rhone della is 
one or very considerable complexity. It consists of a scries of lime¬ 
stone ridges, the origin of which is due to the west-cast Pyrenean 
folding projecting westward towards the delta. The Massif de 3a 
Sle. Baumc, for example, to the cast of Marseilles, consists of a scries 
of parallel folds, with the main Crestline extending for about seven 
miles ns a vertical rock-wall rising from the swathing woodlands to 
culminate in a prominent peak at 3 T 7R6 feet. Further north is 
another striking series of Jurassic ridges between the parallel valleys 
of the Areand the Durance, known as the Montagnede laStc. Victoirc, 
with a precipitous south face. There are many more ridges and 
plateaus, with sharp crests, bare crags, deep gullies and Han king 
sheets of scree. The torrential rains form torrents which have deeply 
gashed this mountain country, although in summer their courses are 
mostly dry and boulder-strewn. 

Many deeply-cut valleys and a few quite extensive basins separate 
these limestone uplands. Behind the port of Marseilles lies a depres¬ 
sion floored with varied Oligooene rocks, drained by the Jarre r and 
the Huveauflc ; the western part, in the angle To the south of the 
ChaTne dc TEsTaque, has subsided and forms the deep-water Golfe 
de Marseille. The most extensive basin is that of The Are, floored for 
the most part with Eocene rocks. Around its margins are scarped 
ridges,, formed by the differential denudation or the flanking Upper 
Cretaceous and Lower Eocene rocks, 1 The river Arc flows through 
the basin and then crosses an alluvial plain to enter the Etang de 
Bcrre. Other depressions drain eastward to the Argens or southward 
directly to the coast. Bordering the limestone country on the east 
is a distinct structural depression, filled with varied Permian rocks, 
which can be traced north-eastward from the neighbourhood of 
Toulon to the valley of the Argens; the last occupies another west- 

1 R. Litet. ' Lc Ptjptanent ties cunlas du hissin d p Aix-en-Ptcivtiice\ in 
A* tk G. (1953). voL Ixii, pp. 133-6. has a map and several photograph cl ihcse 
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cast structural depression of Trieste rocks between Barjols and [he 
coast near Frejus and St. Raphael. The railway route from Toulon 
via Lc Luc lo Frejus indicates dearly the line of these depressions. 

The coast bordering la Basse-Provence catcaire i$ very indented, 
since the margins of this alternation of ridge, valley and basin, sub¬ 
merged by the sea h form a series of bays and promontories. Some of 
the bays (known as talanques ), 1 such as the CaJanque eje Sormiou and 
Calanqne de Morgiou, are long deep winding inlets, between steep 
cltIT-bound bees and paintes. This type of cuhmque seems to com¬ 
prise ancient Fissures enlarged by marine erosion, not just na-like 
gulfs due to submergence alone. Others, such as the Baies de Cassis, 
de la Ciotat and de Bandol, are more open, rounded in outline and 
with low-lying hinterlands fronted by sandy beaches; these seem 
to be submerged portions or marl-floored depressions. J B Char- 
don nei t in fact, classifies these openings into catertqms-cnques and 
CQlattqutes-esiuaires respect i vely.* 

E.and-Use and Agriculture.—The basis of life in much of this pan of 
Provence consists of small-scale though varied agriculture, utilising 
the basins and valleys where h pockets' of more fertile clay and 
alluvial soils are concent rated. The limestone ridges and plateaus 
are garrigue- covered, although some poor patches of evergreen oak 
and Aleppo pines, occasionally of beech, are the remains of the 
forests cleared before the nineteenth century; much wood, for 
example, has gone to the shipyards of Toulon, La CLotat and 
Marseilles. With the reduction in the number of sheep and goats, 
woodland is now increasing in area, mainly in the carefully main¬ 
tained state and communal forests. 

la the day-floored basins and in the Permian depression, wheat 
is grown biennially with an intervening season of fallow, though 
rarely on an extensive scale. The usual holding includes a piece of 
irrigated land in the valley bottom near a village, growing vegetable 
crops. Further up the terraced slopes are patches of wheat or maize, 
then fruit-trees such as peaches, followed by vines and finally groves 
of olives and sweet chestnut. In the depression behind Marseilles 
this intensive polyculture supplies the local urban market, In some 
districts co-operation is practised in the processing and marketing 
of both wine (the caves cooperatives producing yin da Var) and olive 

1 J. Llmdomict, h Les CaJanques nroven^lcs, engine ct divers Lypcs\ In 
A. de G 4 (IMS), voL Ivii, pp. 2^-91; there are several dctaaJed map* and 
photographs. 

1 It should be pointed out, hewtm, ihal J. Micod, in 'Le Problems de Lu 
djissiricraiioii des calanqucs parmi Its formes de cotes de submersion * in 
Revue de Geotnorphologie Dynamssjue \ 1*^51 > r vol n, pp. 12U-7 + disagrees with 
Chardormei’s suggestion ihai caimiLfurs are due to submergence, but suggests 
that ibex an; the resuh of kantic eolLiipsc wiihoai invoking submergence. 
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oil 1 (the cooperatives aleicoks}. At the southern end or the Permian 
depression to (he east of Toulon. the clay soils and the availability 
of irrigation water have made the Plaint dTlyeres an 'oasis tfe 
cultures arbustives, maraicMres on floraks\ as E. Bern* vent puts it. 
Special features are the cultivation of choice varieties of cherries, 
which are sent to markets in Paris* England and Belgium, am! or 
figs. The development of the Riviera flower-industry has encouraged 
here also the cultivation of flowers, particularly roses. Despite the 
limitations of relief and soil, agriculture in this part of Provence, 
small-scale though it may be, exhibits a diversity and an intensity in 
marked contrast to the vine-covered pays of Has-Languedoc. 

Industry and Mining, — Industrially this part of Provence is not of 
any great importance* with the outstanding exception of Marseilles 
and its banlieue. There are, of course, flour-mills, olive-oil mills 
and wine-presses in most villages- ^onte of the small towns, such as 
Karjols and Brignolcs, have tanneries; the former also has potteries 
and a paper-works* the latter a small silk-factory. At Aubagne* in 
the Huveaime valley behind Marseilles* and at Roque vainc, five 
miles further up the same valley, more than a dozen works make 
bricks and glazed tiles from local Oligocene days. The widespread 
occurrence of calcareous rocks provides raw material for Large-scale 
cement manufacture; several works arc in the Marseilles area, and 
others are at Valdonnc, near Greasque in the Fuveau lignite-basin 
(which provides fuel for the kilns)* and in the south near the coast 
between Cassis and La B^doule, using coal from the Ales field. 
Nearly 2,000 Italian workers are employed in the cement-works, 
living in d fes-oitvricres\ At Ala, there is a variety of industries on a 
small scale: the manufacture of matches, agricultural implements, 
fertilisers, ;md equipment for olive-oil mills. Shipbuilding is carried 
on at La Ciotat, constructing mostly cargo vessels of up to aboui 
12.000 tons, and a dry-dock is used Tor repair work- The varied 
industrial development in and around Marseilles* and the naval ship¬ 
building at Toulon* are described below. 

A certain amount of mining and quarry ing is active in this part of 
Provence. The deposits of the main commercial ore of aluminium* 
hydrated oxide of alumina (usually known as bauxite from its 
occurrence near the now almost deserted town of Lcs Baux* where 
it was discovered in 1821)* arc exploited in the valley of the upper 
Argens and its tributaries. Here the ore is preserved in synclinal 
pockets among Lower Cretaceous limestones, and is worked in 
shallow quarries which Torm red scars on the Hanks of the wooded 
ridges at such centres as Tourves, Brignoles* Le Luc and Le CaimeL 

1 L Nkod* 1 Grandeur et decadence de Pomiculture provencak in R.G.A. 
iW&h vtil. 44 r pp. 247-95; this contains uimc detailed maps 
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About 17 million ions of bauxite were produced in France in 1955, 
the highest total everfef. 1-4 in 395&F of which 94 per cent came from 
this dipartement of Var. This re presen is a big increase on pre-war 
days, for in 1938 the output was only 680,000 tons. France is no 
longer the world's chief producer, however, a position which she held 
until the war of 1939^*5, for consumption has risen so considerably 
that even with her greatly increased output she is behind Surinam, 
British Guiana and the U.SA, The bulk of the bauxite production 
of Var is sent by rail to Gardannc to the east of Marseilles, where 
it is reduced to alumina, and this is sent by rail to the refineries of 
the Arc and I sere valleys where it is smelted elect rolylieally (see 
p. 657). About 309.000 ions of alumina were exported in |958 s 
two-thirds of it from Toulon, the rest from St. Raphael. 

Considerable deposits of lignite occur in flasse-Frovcnee, 3 the 
most important being the Fuveau field in the upper part of the Arc 
basin. The lignite occurs in thick beds among lacustrine deposits of 
Cretaceous age, and forms France's only worked field; it is mined 
near Gardannc, Mevreuil, Gr£asque. Fuveau and St, Savournin 
l Fig. 101)* The annual production topped a million tons during the 
war of 1914-|K. when the northern coalfields were fought over. It 
fell to 600,000 tons in the inter-war years, but has been stepped up 
again in the post-war period; 1-5 million tons were produced in 
1958. Much of the lignite is used locally for the reduction of bauxite 
at Gardannc and at the cement-works. The lignite mines are drained 
of water, which has caused much trouble, by a tunnel nearly ten 
miles long from near Greasque to Gardannc; then passing under the 
ridge of FEtoilc to the north-eastern corner of the Golfe de Marseille 
as L'Estaquc. The recent extension of the lignite mines has necessi¬ 
tated the importation or much foreign labour, since the local popu¬ 
lation can supply only about half the required personnel. Most 
of the foreigners are Italians, living in ck4s*mvrifres near the 
collieries, 

Marseilles**— 1 With a population of 661,000 in 1954, Marseilles is 
the second largest city in France, and is the largest port; In 1954 
it handled almost exactly a quarter of the total tonnage entered 
and cleared through the country's ports. It presents the paradox 

J. Ni&xk ‘L’Exsor dcs houilteres du hassin de Provence r . in Bulletin de ta 
Saddti de Gdograpkle d«r Marseille (1954), voj. 65 t pp, 39-50, provides some 
detailed maps and a number of photographs. 

1 The following articles on Marscilfcs are useful; (i) 0, Tomkinson + The 
Marseilles Experiment \ in T.P.R. { I9S3}, vol T 24* pp, J93-2J4; (») F. A. Dafour, 
"The hida. s iiri;d Growth of Marseilles'. in Progress (1955), vol. 44, pp_ 276-6; 
(iii) L. Pierre in. h Sur Pexpinsba economique de Marseille el de sa region’, in 
BitUefin de Geographic d'Aix-Marseitie ( 1955), vql. 66, pp, 31-90; (jy) l,, Pierre i n 
Marseille el le Osfial de SuczF, ibid, (1956), voh 67, pp, 73-Vq/ 
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of being one of the oldest settlements in the Mediterranean while its 
real growth is of the nineteenth and particularly of the twentieth 
centuries. The town was founded at the end of the seventh century 
»,€. by the Phoccans, and so it became a Greek colony and port; a 
small rocky basin (the Cafarique de Lacy dm) was the original 
harbour, known today as the Vietix-Pori* while the settlement was 
called Afassilta, front which the present name is derived. It was of 
some importance throughout classical limes, bat in the greal period 
of the Mediterranean city-states Marseilles failed to rival Pisa, 
Genoa or Venice. What trade used the Rhone valley went through 
the harbours io the west of the delta, which had more direct contact 
with Lyons and the Rhone valley than had Marseilles, tucked away 
and isolated to the south-east of the Chaloe de FEstaquc. Some 
development took place in the sixteenth and seventeenth centuries, 
including the building of new quays, but still the port was far 
behind Nantes and Bordeaux, 

Several factors contributed to the rapid growth of Marseilles in 
the nineteenth century* notably increasing French interests in North 
Africa which followed the conquest of Algeria in 1830, Tile develop¬ 
ment of railways afforded vastly improved access to central and 
northern France, although the Sink with Aries and Lyons involved 
the construction of a difficult line from Mira mas along the shores 
of the Etang de Berre and then the penetration of the Chaine de 
PEstaquc by a tunnel. A second rail-link (the Cormche line) was 
created as a result of the development of Port-de-Boue, running 
south to this from Miramas p then crossing the Etang de Caronte 
by a swing-bridge and viaduct, and rounding the Chaine de PEstaque 
on the west and south by a difficult route involving several cuttings 
and *hort tunnels. Perhaps the most important factor was the 
opening of the Sue?: Canal in 1869, which transformed the Medi¬ 
terranean from being a cut-de-sac into a world highway, Marseilles 
has suffered competition with Genoa, especially as a result of the 
construction of the Alpine tunnels which drew off much Swiss 
traffic, but the French overseas possessions and commercial interests 
throughout the Mediterranean provide much commercial activity. 
In the last thirty years, with the immense development of the Middle 
East oilfields, the Mediterranean became Europe’s chief oil-route, 
and Marseilles with its three refineries has formed one of the main 
oil-terminals; in 1958 the port and its annexes handled over 
eleven million tons of crude oil (slightly more than Le Havre and 
about a third of France's total imports), and also exported by sea 4 8 
million tons of refined hydrocarbons. Most of the other imports 
consist of oihseeds, wheal* sugar* timber, hides, some coal (but only 
188*000 tons in 1958* compared with 1-3 million tons in 1938 
and over 2 million tons in 19 14), raw cotton* phosphates, oilseeds 
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(53,000 ions) and other ‘colonial’ foodstuffs and raw materials. 
The tonnage of exports is far less; apart from refined hydrocarbons, 
the chief items are cement, chemical products (especially fertilisers), 
flour, wines and liqueurs, and textiles and metallurgical goods for 
North Africa. Indeed, Marseilles mostly re-exports her imports in 
refined or manufactured form, since the port is not an outlet for the 
produce of the Rhone valley, which being perishable, non-bulky and 
valuable travels directly by rail. 

All this development has not been achieved without considerable 
difficulty, for Marseilles has hardly a good natural harbour and 
there arc considerable physical obstacles between it and the Rhdne 
valley. Moreover, development inland to the east has been cramped 
by the encroaching limestone hills. The coast does, however, form 
a right-angle, sheltered by these hills from the north and cast, with 
deep water offshore, virtually no tidal range, and with a complete 
absence of silting, unlike the della and the Languedoc coast to the 
west. The tiny rock-basin of Lacy don has long been left to fishing- 
boats, and the modern port lies behind a breakwater-mole (Plates 
XLIII, XLSV) running parallel to the coast for three miles north¬ 
westward, along which basins and quays have been constructed- 
The basins have been gradually extended, and developments are 
still going on to the north in the Bassin Mira beau and at Mourepiane. 
The damage caused during the war of 1939-45, involving the destruc¬ 
tion of many port facilities and the blocking of several basins by 
sunken vessels, took some time to restore. No locks or dock- 
gates arc required with the negligible tidal range, and the only 
impediments between the various basins are the necessary swing- 
bridges. 

Both Lyons and Marseilles have long desired a major waterway 
between them, preferably of ship-canal dimensions. A canal pene¬ 
trates the Chainc de FEstaque to the north of the port by means 
of the Rove Tunnel (Fig, 101), Tour miles in length and seventy-two 
feet in width. Started in 1911 and interrupted by the war or 1914-18, 
it was not completed until 1927. It can accommodate thousand-ton 
barges, and not only shortens considerably the distance from Mar¬ 
seilles to Bone but also enables barges to avoid the crossing of the 
Golfe de Fos, which can be very stormy, particularly in winter 
when the mistral is blowing. The canal continues along the southern 
shores of the Etang de Jkrre to Martigues, then through the Etang 
de Caronte to Porl-dg-Bouc (Plate XLV). From here the smaller 
Arics-Bouc Canal runs north-west along the left bank or the Grand 
Rhone to Arles, This continuous waterway enables small barges 
to pass through from Marseilles to Arles; larger barges can move 
between Marseilles and the Etang de Berrc ; and shipping drawing 
twenty-six feet can use the ship-canal through the Etang de Carontc 





XLV P&U-de-BouC* near the entrance co ihe filing de Berrc 


XLVI Tfrc Lavfrra refinery on The shorn of the Elang de Bcrre 







XLVI1 Aagues-Mqriei 



XLVIH The Languedoc landscape to the north of Mimes 
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from Bone to Martigucs and so proceed to the tanker and other 
berths in the Etang de Bcrre, 

Considerable development has taken place around the shores 
of the Elangs de Bcrre. dc Vaine and de Caronte, and the new ports 
arc included within the administration of Marseilles (Fig, I0J). 
Ship-channels have been dredged from Porl-de-Bouc on the shores 
of the Golfe de Fos to Martigucs, with a depth of thirty feet, and 
across the Etang dc Bcrre to its north-eastern shore. The develop¬ 
ment of these channels, quays and tanker-terminals has progressed 
steadily, and several further large schemes are under construction. 



Fig. tOL—T he Marseilles Ajlea. 

Based on Carte f ranee aa JOjW* sheets XXIX/4** 44 r X XX 1/44 3 4J P 


The reason for this progress has been the need to cope with large- 
scale port industries requiring considerable space which could not 
be accommodated in the immediate neighbourhood of the old port 
and town. The areas of shallow water and marshland around the 
margins of the etangs were easy to reclaim, and afforded extensive 
sites. 

The most important of these b new + industries is oil-refining. Three 
large refineries have been built in the district. On the south side of 
the entrance to the Etang dc Caronte, opposite Port-de-fkmc* is the 
petroleum-basin of Po rt-de-La vera (Plate XLVI) P behind which is the 
Lav£ra refinery with a through-put of 2*7 million tons of crude-oil 
K.G.W.E.—P 
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in 1958, owned by the Social? Generate ties Unites ties Pet rotes. 1 
Further to the cast in the Etung dc Berre is an offshore tanker 
mooring-berth, connected by underwater pipe-line to the Lj Medc 
refinery (with a through-put of 4 OS million tons), owned by the 
Campagnitfrontaise de Raffinate. In the north-east of the Etang tie 
Berrc is the Berre tanker-terminal, linked by a three-mile pipe-line 
with the Berrc-I’Etang refinery (through-put 3d6 million tons) 
owned by Shell-Berre d Developments are continually in progress to 
amplify facilities at these oil-terminals, mainly to keep pace with the 
increasing size of tankers. Since 1946 Porl-de-Lavera lias been 
enlarged, and a pipe-line has been built along the southern shore of 
the Elang de Berrc to La Medc, and another one right round the 
eastern shores to Berrc, which the large tankers cannot reach- 1 

The Elang dc Berre district has become an industrial extension of 
Marseilles since the war of 1914^18, when explosives factories were 
built at St- Chamiis in this ’safe' area. Four large peiro-chemical 
factories have been put into operation, at L'Estaque (owned by 
Sfandard-Kuhhmnn), at Berre {Shell-Si. Gabate), at Lavera [Naptha- 
ditetie), and at La Medc (pc frmfaise de Rajfwage)*. They make 
a wide range of products—detergents, plastics and many more 
hydrocarbon derivatives. Chemical works are in operation at Pon¬ 
tic-Bo uc, cement works at Istrcs. Mariigaes and i os-sur-Mer, 
engineering works at St- Chanias, railway workshops at Miramas 
and Rognac, and by-product plant at each of the oil-refinc rics. 
Several cites-asnrieres have been built to house the workers, many 
of them foreigners. Finally, there are port- and canal-works, railway 
marshalling-yards, the rapidly developing Marignane airport and a 
flying-boar base in the Elang dc Vaine, In forty years much of the 
desolate wastes of the 4tangs and marshes has become a region of 
activity. 

Marseilles itself, a cosmopolitan city with a quarter of its popula¬ 
tion of foreign origin, has spread upwards on to its confining slopes. 
From the narrow rather furtive streets around the old port 1 to the 
villas among the olives and orchards on the hill-slopes, there is a 
bewilderment of contrasting characteristics. Quite apart from the 
Berre exclave, the city is an important industrial centre, Vegctable- 

» The flame of this company has now been changed lo the Soetiti Franattie 
tier Pet rotes B.P, 

1 The output of the La Mede refinery in 195k was the largest in France, 

* L, pierrein, 'Le Bussm petfolier du Port de Marseille; Marncilie-Lavera', (ti 
Bulletin ite ta Soeietc de Geographic de Marseille (1954), vdl, 65, pp. 51-9, 

» fhe petm-chemical industries which have developed in conjunction with 
the oil-refineries are described with numerous LIIim rations hy R. Guglielmo, 
‘Principal!* Aspects de developpemeni de la peiroehimic en France’, in A. tie G. 
(1956k vot, Ixv. pp. 123-59. 

* Much of this area was demolished by the Germans during the war. 
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oil refining, soap-making* ihe manufacture of fertilisers from North 
African phosphates, flour-milling* sugar-refining, the making of 
corks, a targe ship-repairing industry and several marine engineering 
plants, timber industries and miscellaneous metallurgical industries 
have developed, as might be expected in a great port. In addition* 
some large cement-works use local limestone, and two outlying 
chemical factories are in I he northern (L'Estaquc) and north-eastern 
(Septemcs-ks-Vallons) outskirts of the city. Considerable develop¬ 
ment has progressed eastward along the lower valley of the Huveaune 
since 1876, particularly in the fifteen years before 1939, and now 
extending to Aubagnc. Industrial suburbs have grown along each 
side of the valley La Valbarelle, St. Marcel* La Barassc and La 
Pennc on (he south, Les CaiUols, Les Valentine and Lcs Camoins- 
Eoures on the north. Numerous factories making furniture* 
glass, pottery, chemical produces. paper and cardboard, biscuits 
and foodstuffs generally, and miscellaneous metallurgical items 
have been built. Modern housing estates contrast wkh the old 
villages. 1 

Toulon.—Toulon has been a Mediterranean naval base for many 
centuries, important since Henry IV founded the arsenal and 
developed the harbour-works, A west-east inner raJe on the 
eastern side of the prominent peninsula of Cap du Sick h almost 
enclosed by the crystalline ridges of Mourilion on the east and La 
Seyne on the w est. Further south again, affording further protection 
from the south and enclosing the outer Grande Rade, is the peninsula 
of St. Mandrier, made of Permian rocks, which projects eastward to 
end in Cap C&pei. Three miles east of this headland is Ehe Cap de 
Card de Carqueiranne, and as a result both outer and inner road¬ 
steads are protected from strong gales, while the several hilly penin¬ 
sulas provided sites for defensive shore-batteries. The limestone 
hills behind the town {Mont Coudon, Mont Faron and Mont 
Caumes), rising to over 1*500 feet within two or three mites of the 
port, afforded excellent sites for a perimeter of fortresses, as well as 
providing shelter from northerly winds. Toulon has experienced 
critical phases of naval history : it has been blockaded on many 
occasions* notably in Ehe French Revolutionary and Napoleonic 
wars, but perhaps its most tragic hour was when a large part of the 
French fleet was scuttled there in November 1942. Roth port and 
town were grievously damaged during the war* and the population 
dropped from about 150,000 in 1938 to 125.000 in 1946. Much 
reconstruction has taken place, and Toulon is once again France's 

i A detailed account, whh maps and phoiognphs. U Biven by M, Roocfcyolo, 
'Evolution de to hanlieue mareeillaisc dam la hassc Vallic de f'Huveaune 1 , in 
A. de G. (1952), vol. bd, pp- 342-56 
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main Mediterranean naval-base, as well as being one of the N.A XO. 
bases. At La Seync, in the western angle of the inner roadsteads, are 
both naval and civil shipbuilding yards and repair-shops. 

Toulon has a small commercial harbour, which exports bauxite 
from the producing centre of Brignoles. thirty miles away to the 
north, with which the port is connected by a circuitous railway; 
about 230,000 tons were shipped in 1958, rather more than in 193W. 
Imports included 149,000 tons of oil for the base and 30,000 tons 
of machinery and steel for the repair-shops, but little d$c. Us 
only other importance is a weekly shipping service to Corsica in 
summer. 


THE MAUftES-ESTEEtEL MASSIFS 

Massifs of crystalline rock reach the Mediterranean coast betw een 
Cap du Side. to the south of Toulon, and the Golfe de la Napoule. 
The massifs belong structurally to the Hercynian core of the Alps 
tsee pp. 634) and form part of a foundered continental mass. The 
lies d'Hyeres and western Corsica comprise similar structures, and 
were probably once continuous with the mainland, now separated by 
a fractured and sunken area forming part of the Ligurian Sea. The 
rocks are complex, consisting of granite, gneiss and crystalline schist, 
for the most part of Pre-Cambrian age- 

These crystal line massifs can be divided into three unit-areas. In 
the south-west the small Massif du Sicifi rises to 1 P 1.52 feet within a 
mile of the coast, and is separated from the upland of Maures by the 
submerged southern end of the Permian depression, which forms the 
harbour of Toulon. The Massif des Maures is much larger, extending 
inland for twenty miles. These uplands are interrupted only by the 
broad Golfe de St. Tropez, cut in less resistant slates, and by its 
continuation to the south-west as a valley across which a cluster 
of streams converges towards the gulf. The north-eastern part of 
MnureSp known as the Massif du Tanneron, consists in part of 
granitic rocks. The Permian depression swings eastward around the 
northern edge of Maures, reaching the sea at the broad Golfe de 
Frejus. Beyond ibis, between the valleys of the Argons and the 
Ssagne, is the compact Massif dc TEsterd ; along the coast the 
rocks are again mainly granitic. 

These massifs are not lofty, the highest point being only 2„530 feet, 
but they are rugged and gashed with steep-sided river valleys. Their 
impermeable rocks contrast with the limestones which form so much 
of Provence. The hills, while rocky, have not the near-karstie 
aridity of much of the limestone; they bear woodlands of cork-oak 
and chestnut on their lower slopes, and coarse pasture, bracken and 
scrub higher up. Eslercl is particularly well wooded. 
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The coast of Maures and Esterel is bold and massive, with promi¬ 
nent headlands, rocky islands, occasional broad bays and deep 
narrow indentations. Submergence of the margins of the crystalline 
rocks formed the bay of Hy£res and the several outlying lies 
d'Hyires, 1 One of these, Gicns, has been converted into a peninsula 
by ihc formation of two parallel sand-spits from the mainland to the 
island, five miles long and over a mile apart, enclosing areas of salt- 
marsh, etangs and pans from which salt is extracted. The several 
rivers flowing into the Hade dTlyeres and into the Golfe de Frejus 
have collaborated with longshore drift to build out broad coastal 
plains fronted with sandy beaches and low dunes, with spits across 
the river-mouths enclosing several etangs and areas of salt-marsh. 
Frijus itself was a port in Roman times, but is now nearly two miles 
from the sea; a smalt airport, serving St* Raphael, has been developed 
on the alluvial flats between Frejus and the sea* The plentiful 
material available for this coastal accretion is an indication of the 
eroding capacity of the short rivers flowing to the sea over the 
impermeable crystalline rocks. Further to the north-east, prominent 
capes of resistant igneous rocks (Caps Blanc, Negre, Lardier and 
Camarat) alternate with bays worn in less resistant slates. Beyond 
the Golfe dc Fr£jus the Esterel coast is less interrupted by large bays 
but consists oT an alternation of deep-water cabnques and bold yes 
short promoniories- 

Apart from the towns in the Permian depression (Toulon, Hyeres, 
Le Luc and Frgjus), few settlements are of any size. Along the 
coast, with its magnificent Cortu'che road and parallel railway* occur 
villages from which small-scale tunny-fishing is carried on. Some 
tourism has developed* notably at St- Raphael* Miramar-d'Esterel 
and Th^oule-sur-Mer, but this coast, overshadowed by the Cote 
d’Azur further ea$i* tends rather to encourage individual villas and 
occasional hotels delightfully situated in secluded bays. 

In spite of the greater surface-water supply, the agricultural 
economy of this part of Provence differs little from the rest. On the 
terraced sides of the valleys vines, olives, fruits (such as peaches) 
and vegetables are cultivated, and chestnut groves are widespread, 
while the higher pastures in the interior are grazed by sheep and 
cattle. The forests play an important part in the economy, as apart 
from timber and tan-bark* the cork-oak is carefully tended to pro¬ 
vide corks for the millions of wine bottles filled every year in 
the Midi and elsewhere in France. This industry has however 
suffered considerably from competition with North Africa and 
Spain, 

1 A full account, with maps and photograph?, is given by Y. Masurel, 
'Obstnadunssur la structure et la morphologic des lies d'Hytrcs', in A. tie 0\ 
< i£53h s ol, Ixii, pp* 24J-5S. 
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THE COTE D’AZUR 

The granitic and mela morph ic rocks which compose the Massif 
de rEsterd end abruptly at the Golfc dc la N&poulc and are replaced 
by rocks of Secondary age. From Cannes to the broad valley of the 
Viir the coast cuts transversely across a sequence of Triassic and 
Jurassic rocks: a mass of resistant Middle Jurassic limestone forms 
the prominent Cap d v Antibes, and some Lower Jurassic fragments 
comprise the two offshore lies de Larins, Torrential streams flow 
southwards to the sea in narrow ravines—Brogue, Loup, V&lvart and 
Cagnes T separating steep-sided limestone callings, To the east of 
Antibes the lower ranges of the calcareous Maritime Alps trend 
southward towards the coast, which consists accordingly of promi¬ 
nent white headlands alternating with broad valleys reaching the sea 
as roadsteads. The largest or the rivers is the Var, whose lower 
valley is floored with an extensive talus of Pliocene gravels. The 
Paillon enters the sea in the Nice roadstead* and further east the 
Rade de Villefranche lies between the ridge culminating in Mont 
Boron and the prominent Cap FerraL Further cast still the 
Cretaceous limestone hills come close to the sea, with many rocky 
spurs (notably Cap Martin) separating hays each with its resort. 
Complex movements of sea-level have occurred in geologically 
recent times, resulting in the features of a submerged upland coast. 
Much deposition results from the efforts of ihc sea to straighten out 
the coastline; in some parts fine sand-grains worn from the crystalline 
rocks accumulate to form the superb plages as at Cannes and Juun- 
les-Pins, but in others {notably near the mouth of the Var) the 
Huvio-glacial gravels provide less aitracthe stretches of shingle-beach. 


The Agricultural Economy.—Neither along the coast of Alpes- 
Maritimes nor in the interior is the terrain suitable for agriculture, 
except in some small day- or marl-Hcored depressions among the 
limestone and along the lower valleys of the rivers. The depurfe- 
ment has in fact the lowest proportion of arable land in France; this 
amounted in 195S to little more than 3 per cent of its total area, and 
the cultivation of fruit T vines and vegetables added only another 
4 per cent. Twenty-nine per cent was under permanent pasture 
(much of this in the higher ranges of the Maritime Alps* the rest 
consisting of scrubby limestone pasture), and about the same 
proportion carried woodland, mostly thin pine-woods and rather 
poor holm- and cork-oak forests. The region shares the general 
summer aridity of the Midi; both July and August have an average 
of less than an inch of rainfall, frequently none al all, and what there 
is comes in the form of torrential showers. 
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Until the mid-nineteenth century, the pattern of the economy 
resembled that of the Midi generally; on small pockets of favourable 
land wheat, olives, vines* figs and other fruit were cultivated* sheep 
and goats were grazed on the limestone pastures* cattle in the higher 
valleys and on summer alpine pastures, and some fishing was active 
along the coast. Then began the gradual development of the tourist 
industry; this revolutionised the agricultural economy. Much more 
produce was required for local consumption* while conversely 
better communications allowed perishable crops to be produced tor 
distant markets. The cultivation of (lowers achieved an outstanding 
place, both for the cut-flower trade and for perfume. A remarkable 
ccinture fteuhe developed along the coast* with concentrations at 
VaMauris (between Cannes and Antibes), along the valley of the 
Loup behind Cagnes-sur-Mcr. in the adjoining Valvan valley at 
Vcncc. and in the Var valley at St. Laurent. There is some specialise 
lion, notably in mimosa at Nice, but usually a variety of flowers, 
choice fruit and early vegetables, maturing in sequence, is grown by 
each propria fairs. Competition to produce earlier crops has forced 
the use of glass (cloches and greenhouses) even in this favoured 
climate, especially for carnations. While the luxury resorts consume 
some of this produce, three-quarters is sent away by train ; this 
tendency developed during the early Thirties of this century, when 
the world depression drastically reduced the number of visitors, 
and the cultivators and wholesalers were obliged to seek wider 
markets. 

Some eight miles to the north-west of Cannes, in a basin drained 
by a number of head streams of the Siagnc* is situated Grasse* where 
since the end of the eighteenth century the cultivation of flowers for 
perfume has provided a prosperous livelihood. At one time between 
four and five thousand petiis-prqpriitaires grew roses, jasmine, 
violets* orange-blossom and other herbs and flowers to supply the 
small factories in and around the town. The production of cheap 
synthetic perfumes by industrial processes and the great decline of 
high-price luxury markets during the world depression hit the Grasse 
area badly. While today some cultivation 1 still produces the really 
expensive perfumes requiring the natural essence of flowers, much of 
the Grasse district has fallen into line with the Cdle d'Azur generally, 
and is producing early vegetables, fruit (particularly peaches) and 
flowers for the cut-ilower trade. 1 A pres tme hri/lattie car here „ hi 
culture ties phmtes a parfum, nee de Findustne, semhte iiufe par 
I'industries* 

■ Q, Beniamino, 'Grasse, centre mondial des iratitm* premieres aroma Li Hues', 
in R.G.A. (1957), vol 45, pp 763-74. 

1 E. Bcncvcnt. ' La Basse-Provence’, in La France: xcugraphfoa rfc me . 
ediled by D. Fauchcr 11951). vol. i, p. 300, 
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The Riviera Resorts.—Between the Golfe dc la Napoule and the 
Italian frontier lies an almost continuous line of resorts catering tor 
an enormous annual influx of visitors- The Riviera has capitalised 
its mild sunny climate, 1 its south-facing aspect and its protection 
from the mistral by the surrounding hills, its attractive sub-tropical 
vegetation of palms and mimosa, and the general charm ot the coast. 
It can offer sunny benches, magnificent inland scenery, and snow- 
covered hills in winter but a few hours away. From being merely 
the winter home of the wealthy, with their villas and large yachts, 
the Riviera has become one of the playgrounds of Europe, catering 
both for the fashionable and the sophisticated and increasingly also 
for the ordinary visitor, It is estimated that half a million people 
visit the Riviera between Christmas and Easter alone. The main 
line of the Region-Suel from Paris, via Dijon and Lyons, was opened 
to Nice in 1865, and now a heavy traffic of rapides leaves the Gate 
de Lyon every evening for this Cote d’Azur. The last section, from 
Frejus round the edge of the Esterd massif to the Italian frontier, is 
a superb train journey, with the line following a sinuous course near 
the sea and using tunnels, cuttings and viaducts to negotiate the 
difficult terrain. Alternatively, the busy Nice airport on the shingle- 
flats to the cast of the mouth of the river Var, with the end of the 
runway but a few yards from the sea, affords a rapid means of access 
from most of the cities of Europe, 

There are four 'grands centres' —Cannes, Nice, Monte Carlo and 
Menton, and innumerable others which Form coastal fringes of holds, 
luxury shops, villas and casinos behind the plages and tiered up the 
hillsides. Cannes, Juan-les-Pins and Antibes comprise virtually one 
continuous resort from the Golfe de la Napoule, round Gotfe Juan 
and along both sides of the Cap d’Antibes. Beyond the alluvial flats 
at the mouth of the river Var are Nice, Villefranchc,Beauliemsur-Mer, 
Ezc and Cap rf Ail. Then the famous group of Monte Carlo and La 
Condamine in the principality of Monaco arc succeeded by Beau- 
soleil, Roquebrune, Cap Martin, Carnollcs and Menton. Thus 
the permanent population of Alpes-Maritimes, despite its consider¬ 
able area of rugged limestone mountains, totals half a million, three- 
quarters of whom live along or near the toast, a population which is 
doubled by the seasonal influx of visitors. 

Nice*—The most famous Mediterranean resort is Nice, chef lieu of 
the dtpartement of Alpes-Maritimes and 'capital' of the Riviera. 
For long it was merely a small port and fortress, situated on a bay 
where the river Pailion reaches the sea to the west of the sheltering 
peninsula of Cap Fcrral, Its growth really started when France 

i L. Gortzyn&kj* CHmat soiaire de Nkt rt de ia Cote d'Azur. M&rntre IV de 
f AssotiCiion dr* Naturalist** dr Nice rf de* AIpes- Af dritimes (1934), 
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acquired the County of Ntce in i 860, and was particularly stimulated 
when the coastal railway reached the tow'll in 1865. During this 
century its population has increased by more than 100 per cent. As 
the Riviera became increasingly fashionable, Nice grew rapidly. 
Villas and hotels spread upwards on the south-facing hillsides and 
along the coast to the west in the contiguous suburbs of Ste. Helene, 
St. Jean and La Californio. It so dominates the Cote d’Azur that 
the district is in fact sometimes referred to as 'la C6te ni(oise\ and 
with a total population of just under a quarter of a million, Nice is 
now the ninth city of France in size. Roads, autocar routes, the 
electric tramways, the railway opened in 1928 over the Col de 1 unde 
(using a series of line spiral tunnels) to Cuneo(Coni) in north Italy, 1 
and its busy airport all contribute to its becoming * la grande metropole 
de la Cote d’Azur'. 

Nice has a small harbour situated to the east of the town, below 
the old chateau, with a jetty protecting an avant-port and three open 
basins. It is used by pleasure-yachts, small coasting vessels, the 
regular packet-steamer to Corsica, and a small amount of commer¬ 
cial trade, mainly the export of cement and lime from three works 
near the town (about 110,000 ions in 1958), and the import of sonic 
coal. The port handled about four times as much trade before 1939 
as at present, but there was a certain amount or war-time damage, 
and although reconstruction is now complete it has not recovered 
its pre-war position. 

1 Although this railway line was destroyed during the war of 1939-45, it is 
flow once more in full operation. 


Chapter 16 


THE MEDITERRANEAN COAST LAN DS: 

(2) LANGUEDOC AND ROUSSILLON 

The plains extending from the Rhone to the outlying masses of the 
Pyrenees are referred to generally its Languedoc 1 (see p. l) f or 
sometimes more specifically as Bas-Ltmguedoc Various distinctive 
zones can be recognised—the coastal dunes, marshes and i$ungs t the 
alluvium -covered lowlands and lower terraces, the upper gravel- 
terraces, the limestone gartigue couniry extending to the foothills of 
the Cevennes, and the outlying upper Aude valley or basin of Car¬ 
cassonne, The small semi circular plain of Roussillon in the extreme 
south is sufficiently individual to be described separately. 


THE COAST 

The coastline of Languedoc sweeps round the Golfe du Lion as 
two intersecting arcs* the first from the prominent headland of Cap 
Leucate to Cap tfAgdc (enclosing the Golfe de Narbonne), the 
second continuing to the western wing of the Rhone delta fronted 
by the Golfe d’Aigues-Mortes. In mid Pliocene Limes the sea stood 
about 170 feet higher than at present, so that the coast was indented 
by several irregular-shaped shallow lagoons, extending Tar inland 
up the valleys of the Aude and the Her auk. Various masses of 
limestone and basalt (the tapes mentioned above, together with 
the hills of La Clape and the Cap dc Sett) stood out as islands. By 
the Lime of the Romans, sea-level had fallen more or lc$s to its 
present position, but sb allows lagoons still remained between these 
coastal hillocks. The plain in which Narbonne stands was occupied 
by the Locus NQrhottemis* the Etang de Vend res covered what is 
now the mouth of the Aude, and the several dtmgs to the north¬ 
east of Sete were then continuous and much more extensive. 

A long process of coastal straightening by natural means has 
since gone on slowly but steadily. The rivers of Languedoc, often 
affected by violent floods in autumn and spring, bring down vast 
amounts of sediment; the Aude, Tor example, contributes an 
annual load estimated to be 1-8 to 2 0 million cubic metre$ r The 
rapid gain of the land has been helped also by the shallow nature 
of the water offshore and the gently shelving sea-floor; the icn- 


1 D. Fuidttr, Visage du Languttfac: gcvgrvphit hurtmiw {I949J, 
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metre submarine contour is two to three miles away, the fifty-metre 
contour as much ns seven miles out. Longshore drift assisted in 
the building of offshore bars, on which wind-blown sand has estab¬ 
lished u rampart of dunes, aligned in sweeping curves From one 
rocky island to the next. 

Behind the bars the lagoons were slowly filled in by river sedimen¬ 
tation and by the mud-accretion of habphytic salt-marsh plants such 
as Salicomia, succeeded by reeds, rushes and salt-grasses Slowly 
the efangs became marshes, and the marshes became pastures known 
as soufllires. The work of man collaborated in the planting of 
sand-binding grasses on the dunes, and the building of causeways 
to carry railways, of dykes enclosing the Rh6ne-Seie and Midi 
Canals, and of dykes against river-flooding. The former Etang 
dTngril to the south of Montpellier has been reduced to four inter¬ 
connected etartgs — de Parols, d’AmeL de Vic and dTngril, along 
the seaward edge of which runs the Rhonc-Setc Can ah The river 
Lcz bus built an isthmus of its own alluvium to the sea right across 
a former large itimg (through which the Lez itself is endyked to its 
outlet at Palavas). Parts of the dwng now form the Marais de la 
Joncasse, de La Grande Palude and de la Grande Maine, other ureas 
in the south-west near Fromignan provide suit-pans, and parts 
have been drained and now grow vines. Similarly the Locus Narbo- 
nensis is now a plain* ai the southern end of which are the much 
reduced Etangs de Sigcan 1 and de L'AyroLle. The Etang de Vendrcs, 
into the southern end of which Sows the Aude, is really no longer 
a lagoon of open water but a salt-marsh. The largest remaining 
lake is the Etang de Thau, thirteen miles in length ; it lies in a dis¬ 
tinct synclinal hollow, and with a maximum sounding of eighty-two 
feet it is the deepest of these lagoons* most of which vary from only 
about six to twenty-five feet. 

THE LOWLANDS Qf LANGUEDOC 

The term Towlands T is used in a general sense to denote the urea 
between the dune-bordered coast and the edge of the limestone 
gorrigue country, Lt is* however, a district of considerable physical 
variety > and several regional names emphasise this diversity: the 
Costiire m the NTmcs district and elsewhere, the yistrenqtu ? or 
alluvial plain of the Vistre between the Cositere and the gorrigue 
country* the alluvial plains of the Luneiois and those around Mont¬ 
pellier, the Plaint' de Monibazm between the gurrigue country and 

1 Ch. Coverivterev "L' Exploitation des £tang$ tic Signin'* in R.G^S.-Q. 
(1950), vol, xxi F pp, 6 t-SO T gives an account of the exploitation and partial 
rectamation of [he t'langs, with a detailed map of the reclamation slaves, and 
accounts of fishing, sati-exi ruction, etc. 
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the outlying ridge or Gurdiole. (be lower basin of the river HGrault, 
the Biterroix to the north-west of Beziers, and the Flattie Norbotmaise 
or the basin of the lower Aude. 

This diversity is largely due to the fact that the region represents 
an ancient gulf of the sca t several times covered by marine trans¬ 
gressions alternating with periods of emergence and denudation. 
It was, moreover; affected by the earth-movements and volcanic 
activity associated with the building of both the Central Massif and 
the Pyrenees. Several different rocks and structures are thus 
involved. Lower, Middle and Upper Jurassic limestones to the 
south-west of Montpdlicr form the upland ridges of the Montague 
de la Mure and the Montagne de la Gardiole. separated by the 
Miocene-floored plain of Monlbazin: the Gardiole is a ridge 
trending north-east to south-west which rises steeply to 748 feet 
within a few miles of the coastal lagoons. Sete is built on and 
around an Upper Jurassic limestone knoll, which culminates in a 
summit 591 feet above the sea. A mass of Lower Cretaceous lime¬ 
stone comprises the dissected hill-country of La Ctape rising to 
700 feet between Narbonnc and the coast, Oligocene limestones 
outcrop as low hills between the Orb and Aude valleys. 

One interesting contribution to the geology and relief of Bas- 
Langucdoe is the result of Pliocene volcanic activity characteristic 
of the Central Massif. Outcrops of basalt can be traced interruptedly 
southward from the Escandorgue hills on the margin of the Causse 
du Larzac to the coast near Agde, To the north-west of Beziers 
appears a series of these small volcanic eminences; the rounded 
mass of St* Thib£ry rises to 289 feet from the western side of the 
valley-floor of the H£rau!l, and the prominent Cap d*Agde is backed 
by the eminence of Mont-St. Loup (377 feet), and fronted by the 
rocky island of the Roches de Brescou. 

Elsewhere Tertiary and newer sediments of varying character 
cover the undulating surface. One feature is the presence of gravels 
of Pliocene age, similar in character to La Crau to the east of the 
Rhone delta. To them is given the name of coslieres or eomtHres* 
after the Costicre de St. Gilles to the north-west of Arles where they 
arc extensively developed. These gravel sheets from 100 to 250 
feci above sea-level, were laid down by the Pliocene rivers in the 
form of fans, A former westerly course of the Rhone, represented 
now only by the little river Vistre, was responsible for the deposition 
of the gravels of the Costiere de St. Gilles, Other similar cost fires 
occur to the south of Montpellier, and again between the valleys of 
the lower Hdrault and Orb to the north-east of Bdziers. Finally, 
many rivers continue to deposit line alluvium along their lower 
valleys and Rood-plains, while along the coast both fluvial and 
marine sands and clays are continually accumulating. 
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THE (JAKRIGUES COUNTRY 

The country belween the edge of the Cevennes and the trench of 
the Rhone, bounded on the north-east and south-west by the valleys 
of the Ardcchc and the Herault respectively, consists mainly oflimc- 
stonc. The greater pan is of Lower Cretaceous age but much 
Jurassic appears ill the valleys of the tipper Hirault and the upper 
Ardcche (the tatter area known as the Plateau des Gras), and to the 
west of Montpellier. Lower Tertiary limestones are also represented 
as Eocene rocks between the valleys of the middle Herault and the 
Vidourle, and Oligocene further to the north-east in the valley of the 
middle Gard and the Ales basin. 

Thc$e rocks underwent gentle folding in early and mid-Tertiary 
limes, associated with the Pyrenean earth-movements; the folds 
trend roughly south-west to north-east Long periods of p! a nation 
in late Tertiary times produced widespread erosion surfaces. While 
there is therefore a general fall in altitude from nearly 2,000 feet at 
the fool of the Cevennes to 350 feci between Nlmcs and Montpellier, 
three dominant levels can be distinguished: a higher surface at 
L250 to 1,300 feci in the north between the rivers Gard and Ardcchc. 
an intermediate one at 900 to 1,000 fed, and the most extensive at 
600 to 700 feet. These pi unat tons cu L right across the st ruet u res, and 
the influence of the numerous small anticlines and synclines on the 
present relief is therefore emphasised. The less resistant anticlines 
have been heavily eroded, revealing the underlying days and marls 
in broad open valleys (vau.v) and basins (rowies), overlooked by 
white crags. The more resistant syndines, where the carapace of 
hard limestone has been preserved, form upstanding summits ami 
crests, many of them orientated from south-west to north-east. Such 
a ridge, to the north-east of Vallon beyond the Ardecbe valley, 
culminates in the Dent du Rez (2,362 feet); the Signal du Bouquet 
rises to 2,070 feel in a south-facing ridge above the valley of the 
Aiguillon (a tributary of the Ceze); and further south the Pic St. 
Loup (2,175 feet), a prominent landmark to the north of Mont¬ 
pellier, overlooks the basin of St. Martin-de-Londres. 

Numerous rivers flow down from the edge of the Central Massif, 
both to the Rhone (Ardcchc, Ceze and Gard) and directly to the 
Golfc du Lion (Vidourle and Herault), Their valleys are super¬ 
imposed across the different structures, and differential erosion has 
produced diverse relief features. The day and marl outcrops form 
basins, while the limestones are cut through in gorges reminiscent of 
the Grands Gausses. To the north of Uses, between the valleys of 
the Ceze and the Gard, the name Crnsse is actually used. The 
Ardcchc leaves the basin of Vallon (floored with Upper Cretaceous 


430 


THE LOWLANDS 


clays) and crosses a continuous area of limestone in a diffed gorge 
nearly twenty miles in length. The most spectacular feature is the 
limestone arch of the Pont-d + Arc, with an opening 194 Teet in width 
through which flows the river; this arch is a surviving piece of roof 
of ihc river's former underground course. The Chassesac. the main 
confluent of the Ardeehe, has also eroded a magnificent gorge in 
almost horizontally bedded limestone; this too was a subterranean 
channel, and the top of the gorge is in places only a few yards wide. 
The Ceze and the Card flow in their middle courses across basins of 
Oligoccne rocks before crossing the Lower Cretaceous limestones in 
winding steep-sided gorges; the former rushes deiwn as a series of 
cascades (Les Chutes du Sautadet) among innumerable large pot¬ 
holes, There is much complicated underground drainage, targe sink¬ 
holes (goujfres}* powerful resurgences and cave systems. The regimes 
of the streams are variable ; in late summer they diminish to trickles 
among boulder-strewn beds or even vanish altogether. Numerous 
dry valleys known as aidereuux occur, some permanently waterless 
because of a lowered water-table, others sometimes swept by 
torrential floods in autumn and spring. 

The vegetation is characteristic of Ehe word *garrigue\ for this is 
in fact the type-region which has given its name to xerophytic scrub 
growing on limestone in a climatic regime of summer drought. The 
varieties of aromatic shrubs and rock-plants include thyme, cist us. 
broom, heaths, arbutus, thickets of kerm-oak, and for a few weeks 
in early spring a profusion of annual flowers and bulbous plants such 
as asphodel. The exotic prickly pear has spread considerably. This 
vegetation cover is partly the result of man's past depredations: a 
former continuous forest of evergreen oaks (ilex or holm), beech 
and Aleppo pine has been removed, and its regeneration was pre¬ 
cluded by the grazing of sheep and goats and by the Frequent 
disastrous fires during the dry summers. Much careful planting has 
been effected, especially during the last forty years. 

THE BASIN OF CARCASSONNE 

The Narbonne plain narrows to the west between the foothills of 
the Montague Noire and the Massif de Mouthoumet, the northern 
part of the Corbieres. It leads up to the Col de Naurouze* which at 
an altitude of 627 fee* forms the watershed between the Bay of Biscay 
and the Mediterranean, Because this broad col leads over into the 
basin of Aquitaine it ts sometimes given the name of La Porte 
d'Aquitaine* but as Carcassonne dominates the approach from the 
east the corridor is also called the Gate of Carcassonne. 

At Ehe end of the Secondary era, the depression was open to the 
west and so formed part of the *Gulf of Aquitaine T (see p. 313), 
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though it was dosed lo the east. Dtiring Eocene times the character 
of the deposition varied as the transgression waxed and waned, so 
that deep-sea, i ago on and lacustrine deposits succeeded each other. 
This period of predominant transgression lasted at least until the end 
of the Oligocene, by which time the Pyrenean folds were being 
uplifted to the south. The development of the Mediterranean basin 
in mid-Tertiary times and the en masse subsidence of the Golfe du 
Lion wrought a profound change, for the rivers which previously 
flowed to the proto-Garonne were drawn into an eastward-draining 
system. The Aude became the master-stream; rising in the Carlitte 
uplands of the eastern Pyrenees, it flowed first northwards into the 
depression, and then turned at right angles towards the Mediter¬ 
ranean. To i! numerous streams came from the Montague Noire, 
and as the main valley was lowered by this powerful river, its left- 
bank tributaries (notably the Fresqud) cut back westwards, and so 
the watershed between the Garonne and Aude systems became 
defined. 

Denudation has been active On the eastern side of the eol t and 
the surface rocks of the middle and upper Aude basin consist of a 
variety of Eocene deposits—sandy limestones, blue marls, red clays 
and conglomerates, lor the Ohgocene rocks (which cover the eastern 
flanks of the Basin of Aquitaine almost lo (he summit of the eol) 
have here been completely removed, Subsequent denudation has 
produced a diverse relief of sharp ridges and deep valleys, elevated 
platforms and basins isolated except for gorge-like exits, and along 
the Aude and its tributaries at least four dearly defined terraces can 
be distinguished. In addition, torrential tributaries, particularly 
from the Montagne Noire, have brought down masses of material, 
forming gravel-fans along the northern edge of the Aude flood- 
plain and depositing fine material on the present flood-plain and in 
the coastal lagoons. 

As a result of this diversity of land-forms, within the middle and 
upper Aude basin several distinctive units can be distinguished. 
In the north along the flanks of the Moniugnc Noire are the ridges 
and valleys of Minervois, so called after the little town of Minerve p 
tucked in a steep-sided basin where the valley of the Cesse opens 
out between level-topped limestone plateaus. To the west of 
Minervois is another limestone plateau, Cahardts. The actual 
valley of the Fresquel and the Aude, the axis of the depression, 
contains a series of pays —the basins of Castelmudary &X the western 
end h of Carcassonne in the centre* and of Uiignan in the east; the 
last two are separated by a c/ure-like valley at Argens, cut through 
one of the south-west to north-east ridges which arc characteristic 
of these marginal areas of Pyrenean folding. To the south of the 
main axis arc the dissected limestone pays of Piege in the west, and 
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of Razfo in the angle between the Fresque! and the upper Aude. 
The valley of the upper Aude itself, below where it leaves the Creta¬ 
ceous limestones of northern Corbieres, is known a$ Umouxit j* 
after the town of Limoux situated an a basin where several tributaries 
join the Aude. 

THE CLIMATE OF LANGUEDOC 

While diversity is the keynote of the land-forms of Languedoc, 
the climatic regime is the unifying feature of the whole region, with 
a marked seasonal rhythm. As R. P!and£ puls it, 1 'Sur Fans ces 
paysages bos-languedatiem regne id m&me lummosiFd du ciei t k mime 
rythme des unisons'. The chief contrast is between the almost 
completely dry summer (save for an occasional brief thunderstorm) 
and the rains of autumn and spring. Rainfall totals vary from about 
twenty inches at Narbonne, situated away from the coast and partly 
in the rain-shadow of the hills of La Cl a pc, to twenty-five inches at 
Nlines and thirty inches at Montpellier. The rainiest month at the 
last of these is October (with a mean of four inches), bat July averages 
less than an inch and in many years is wholly rainless. Most of this 
precipitation falls In a few showers of considerable intensity, causing 
the rivers to flow lorrentially. 2 These heavy showers are associated 
with the onset of the maria (known ako as the anfan further west in 
the upper Aude valley), a humid wind from between south-west and 
south-east s which may be experienced on sixty to seventy days 
during the winter months* It is caused by the eastward passage of 
low-pressure systems through the western Mediterranean, or from 
the Buy of Biscay through [he Gate of Carcassonne, producing a 
southerly inllow of humid air in the warm sector. By contrast, 
strong, cold and extremely dry air-streams from a northerly direction 
are frequent features: the wind is here known as the eers, which 
blows on an average on 140 days at Montpellier and 160 at Narbonnc, 
mostly between November and April, but it can be experienced at 
any time of the year. One other characteristic wind is experienced, 
the humid, blustery and rather cool grec, blowing in spring from 
the east. Local sea-breezes known as the tabech are experienced in 
summer along the coast, and help to modify temperatures and to 
freshen the atmosphere. 

The mean temperature figures for Montpellier vary between 41 : K 
in January and 73 F. in July, giving a quite high range of 32° F, 

1 R, Pfatfdc, 'Le Bas-LatigucdocL in La France: gj&grapjiif-tourism* (\9 Si) 
edited by D. Faucber* vpL i, p. 302. 

= T he heavy rains of late autumn and winter in Languedoc, and their resultant 
(loads arc described by M- Fard£, ‘ Lei. Crura (Etnj;ijedodennc3 en cJecembrc I §53' 
in A . dc G . (195A) + voL bv r pp, 140^2. See also G r Via (let, “Lcs Crucs du Lcz ' 
in Bulletin, S&riert Lartguedociemv dc Geographic (1955), vol xxvi* PP, 3S9-432 ’ 
and S. Laborde, - La Crae du Let (nov.-dcc,* 1955)", ibid., pp, 433-Gy.' 
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for a near-coastal situation. On an average, frost is experienced on 
forty days per annum at Montpellier, again a high figure. Late 
frosts and cold northerly winds in spring may do much harm, 
especially if an exceptionally mild spell has occurred earlier in the 
year which has caused fruit-trees to blossom. Market-gardens arc 
intersected with frameworks of laths over which woven mats can 
be drawn as a protection against night-frosts. 

LAND-USE 

The lowlands of Languedoc broadly correspond to the three de- 
partements of Gard, H e mult and Aude. and it is helpful to examine 
their land-use categories. 

Land-Use, 1954 

t Percentage of To til I Area) 



Amble 

Pasture 

Vine- 

yards 

Orchards 

Hootl- 

land 

Agricultural 
Lund not 
tiitlhiittrd 

Aude , , 

21 

~2\ 

19 


IS 

16 

Gard . 

14 

IS 

IS 

6 

27 

12 

HirauU . 

10 

IS 

2* 

3 

IS 

14 


Source: Minulirc dr PAgrieuftHte, published in Anmutre \rarhtufue de la 
France, l9Sb m 


This region, with its areas of limestone, gravel, salt-marsh and 
sand-dune, together with the rather arid climate liable to tempera¬ 
ture extremes and lo sudden Inclement spelts, is obviously subject 
to agricultural limitations, and the figures in the table bear this out. 
The low proportion of pasture is to be expected in a region of summer 
drought: what there is consists of salt-pasture around the etattgs, 
irrigated meadows along the streams or in clay-floored basins among 
the limestone, and upland pasture in the foothills of she Cayennes; 
much of she last is fit. only for sheep and goats. Asa result, in the 
three dipartements there were a mere 40,000 cattle t Herault with only 
6,OCX) had fewer than any other French departement}* but 340,000 
sheep and 32,000 goats. Most of these flocks are kept in the garrigue 
country and in the foothills* and many move into the Central Massif 
during the summer. The ewes' milk is made into cheese, much of 
it * finished’ in the caves of Roquefort in the Central Massif {see p. 
570). Sheep rearing has, however* declined considerably during the 
last century. 

The percentage figures for the woodland cover are as high as they 
are partly because ihc depart ements include the rather belter wooded 
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foothills of the Central Massif, partly because much scrubby ever¬ 
green oak is included in the land-use classification* and partly 
because of some progress in the planting of pines behind goat-proof 
fences. Some areas of forest occur to the north-west of Avignon 
(the Forihs de Rochefort and dc MaLmont), the Hois de Gourdargues 
in the middle Ceze valley, the Bois de St. Quentin on the ganigue 
to the north of Uzes< and the woodlands within the basin of St, 
Martm-de-Londrcs, In addition scattered clumps of evergreen oaks 
or chestnuts surround villages and farms, isolated pines survive 
incredibly on limestone stopes, planes line roads and village squares, 
poplars and cypress form wind-breaks. 

The Mediterranean triad—wheat, olive and vine—have been the 
staple crops for millennia, in fact this was one of the granaries of 
Imperial Rome. The three diportemenls in 1958 had 131,000 acres 
under wheat, mostly ‘hard* drought-resisting varieties grown in 
small fields (surrounded by dry stone walls or mergers) on the 
terraces and in clay-floored basins* using a period of fallow. Along 
the canals, where irrigation water is available, lucerne, sainfoin and 
vetches provide fodder. Irrigation water for the market-gardens is 
obtained from the rivers by means of derivation canals. Schemes 
have been put forward fora unified system of irrigation, using water 
brought through a "Canal de Languedoc’ to run westward from the 
Rhone above Arles along the southern edge of (he garrfgue via Lunel, 
Montpellier and Beziers to the Aude valley. This would avoid 
dependence on the variable flow of the venues rivers, which are 
at their lowest when the water is most needed. Nothing has been 
done as yet 1 Olives arc still grown but less now For their oil than 
for preserving and bottling, notably at Gignac and Anjane in the 
middle Hirault valley. They do well in the gravelly soils of the 
costseres and on the limestone slopes bordering the comhes and river 
valleys among the garrigue* Mulberries have been grown since the 
seventeenth century, and in spite of the calamitous silk-worm disease 
in the mid-nineteenth century and the vast increase in silk imports 
(see p. 390), occasional groves of trees and lines of them along the 
roads and between fields can still be seen. Table-grapes have been 
introduced on to some of the better lands, supplying distant urban 
markets. 

Viikullure.— The dominant crop since the mid-nineteenth centurv 
has been the vine; almost a third of Herault is now covered with 
vineyards, and between a fifth and a sixth of the other two dgparte- 

1 A discussion of I he scheme, with a map giving the possible line of the canal 
is given by p, George. H Problemes pgrtcoles de l amerugemcnt tivdrauhque da 
Bas-Rhonc 4 , in Mflangrt g^graphii^ts efftrti u Emeu Btnivent {1954) pp 
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mews* Here is monoculture carded to its extreme, 1 The three 
ddpariements produced in 1958 no less than I? million hectolitres of 
wine T or almost exactly 36 per cent of the total French output. Sig¬ 
nificantly, however, only a minute proportion of this enormous yield 
consisted of i in a appellation contrdfee. The wines are mostly sold 
under the general name of 1 vins da Afidi\ although sometimes they 
are known under individual crus . as a Corhiire$\ 1 BUerrois \ 'Mrfier- 
vois and Costiere\ Some of the red wines seem harsh and sour to 
the unaccustomed palate, but occasional w ines are of great charm. 

Vines have been grown since classical limes, but until a century 
and a half ago they were cultivated in association w ith other crops. 
G radically the vine became dominant; from the limestone cotes, the 
little stone-walled fields among the gorrigues, and the costieres, the 
vineyards have spread downhill on to the Hood-plains and the coastal 
piaim This is exemplified in the basin of the Aude; the former 
Etang de Marseilles, four miles across, lying in the valley between 
Lezigmm and Carcassonne, has been drained, and now forms one 
vast vineyard with long rows of petlis vins separated by irrigation 
channels. 

This dependence on a single crop has its dangers. From 1850-5 
the Midi was swept by oldium (the vinoitiildew)* which did much 
damage before the efficacy of spraying with sulphur or copper 
sulphate was discovered. Far worse was the phylloxera which 
appeared in 1863, and within twenty years had devastated much of 
the Midi ; 2 the area under vines decreased to one-fifth. When the 
American Riparia stocks were at last introduced, the extent under 
vines first slowly then more rapidly increased, and gradually the 
coastal plain between the dunes and the garrigues became the major 
producing area. Other crises were the result of the first large-scale 
imports of cheaper Algerian wine, of over-production and price- 
slumps, of laws against distillation tas in 3 903), and of post-1960 
Government efforts at discouragement of wine-drinking in France, 
Nevertheless, this monoculture has persisted. 

Co-operation has become the basis of production ; the first 
cooperative viticoie was founded in western Bitcrrois in 1901, and 
the movement increased particularly in the Thirties after the world 
economic depression, when the need for organisation became 
critical. The 190,000 vignerons are grouped into a Confederation 
Generate ties Vignerons to protect their interests. The many small 
proprietors (about 95 per cent of all growers) belong to one of the 
five hundred co-operatives situated in the large villages and towns, 

1 S. Agncw, 'The Vint in Bas Languedoc', in G.R. (1946), vol, 36, pp. 67-79. 
See also CL Gallic r. La Viticulture dti Languedoc medktrranftn ft du Roussillon 
1 1947), 

* See note on p, 325. 
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owning Heels of wine tanker-barges, lorries and rail-tankers. By 
contrast, a quarter of the land under vines consists of holdings of 
from a hundred to a thousand acres owned by a few proprietors, 
self-contained and usually operating independently of the co-opera¬ 
tives. 

Much work in Languedoc is afforded by occupations ancillary to 
vine cultivation: in the caves collectives, in co-operative distilleries, 
in the making of non-fermented wines known as tins teller in making 
barrels, bottles and corks, printing labels, and distributing fertilisers 
and insecticidal sprays. 

One area where there is less dependence on monoculture is the 
upper Aude basin, from L&ngnan up past Carcassonne to Castel- 
naudary. White the vine is still dominant, wheat, maize, oats and 
fodder-beet are also cultivated in rotation with lucerne, clover and 
vetch. There are extensive orchards of fruit trees, especially the 
famous Re me Claude plums, and of sweet chestnuts. More livestock 
is kept, not only cattle but pigs, poultry and bees. Prosperous 
villages and towns are dotted about this pleasant landscape, which 
contrasts in its green diversity with the sun-baked coastal plains and 
the harsh garrlgue country further east. 

Fishing.—The long stretch of coast, the waters of the e tangs, and 
the many little harbours and coastal villages would seem to indicate 
the possibility of fishing. In point of fact, the Mediterranean littoral 
is not of any great importance in the French fishing economy; in 
1958 only 10,600 tons or fish was landed here (according to the 
Comiie Central ties Peches Mar dimes) out of a total of 323,000 tons 
around the whole French coast. Of course, these figures refer only 
to fish sold commercially, and much Mediterranean fishing is on a 
part-time and subsistence basis. The little fishing-ports along the 
coast of Languedoc—Pal a vas K Sete, Marseilkn, Agde, Gruissan and 
Leucatc— do not land sufficient even to supply the towns of the 
hinterland. Still, In 1954 about 1,900 men were returned under the 
occupational census as being engaged full-time in fishing, and many 
others fish oocasionaSly. induding Italians who come for the summer 
living in camps among the sand-dunes, before moving on to the M idi 
vine-harvest. Red tunny, sardines,, anchovies and mackerel are 
caught in the open sea. The Etang de Thau bus oyster- and mussel- 
lisherics; almost wiped out by too thorough dragging before 1907 
they are now carefully conserved. Eds, lobsterslind crayfish arc 
also caught in the lagoons. 

Some of the fishing is done by curious methods. Fishermen from 
the villages among the lagoons work with their families usina 
complex nets known variously as wurfck, triangles and irabatnm 
some fixed permanently in place as fish-traps, others pulled Into 
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position to net a large area. Some fishermen even use harpoons and 
indents. The 5£le fishermen have a system of working their boats in 
pairs (bateaux b&ufs), behind which a long net with wide wings is 
towed to catch sardines and anchovy. All this is on a small scale ■ 
nevertheless, along the lagoon coast the hide huts of the fishermen, 
the boats hauled up on the sands, and fish drying in the sun arc part 
of the Mediterranean scene. It is a coast which contrasts markedly 
with that of Provence in many respects, but one in particular—the 
almost complete absence of plages of baitts, of hotels and casinos, 
the non-existence of a luxury tourist industry. 

POPULATION AND SETTLEMENT 

In 1958 the average density of population in the three deportments 
of Aude, Card and Kerault was 110, 181 and 199 per square mile 
respectively ; approximately 1T6 million people lived there. These 
average densities mean little, however; some of thegfl/Ti^^ country 
within a few miles of Montpellier is one of the most scantily popu¬ 
lated parts of France, and the sand-dune cordou-Iittoral and the 
marshy areas around the lagoons are little better. The population 
is grouped in ham lets among the combes and basins in the garrigue, 
and in small fishing villages situated near the mouths of the grans or 
on eminences among the marshlands. 

The mean densities are as high as they are because of intensive 
cultivation on the terraces and lowlands, forming a longitudinal belt 
of dense population between the coast and the garrigues t with a 
"tongue" extending up the A tide valley into the basin of Carcassonne. 
This rurally-employed population lives not dispersed among the 
vineyards, but in large villages which have usually been nuclei of 
settlement for many centuries. Their sites lake advantage of minor 
eminences, knolls and ridges rising from the formerly marshy plain, 
chosen both for defence and to avoid floods 1 ; many have protect¬ 
ing ramparts surrounding a church or chateau. Another reason for 
the quite high density is the number of fair-sized towns, in common 
with the lower Rhone valley and Provence* for here arc some of the 
most attractive towns in France, centres of civic life since Roman 
times, although some are indeed decayed in comparison with their 
past glories. From the little ports 2 the tide of commerce has receded 
as the accretion of mud and sand extended into the shallowing sea, 
Agde, with about 7,500 people, stands near the mouth of the Htfraul! 
river among the vineyards, with wharves on the Canal du Midi. 

S&tc is the one coastal town of any size; grievously damaged during 

1 £. Agnew, ‘Rum! Settlement in the Coastal Plain of Languedoc'; in 
Geography (1946). vol. xxxi, pp, 67-77. 

* C. Lenth^rie, Lei FiiieS mories du Goff* da Uon (1&76), 
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the war of 1939—45, it has not yet regained iu prc-1939 population 
of nearly 40,000, Compared with most towns of Languedoc, Sets is 
a newcomer; the port was deliberately created during the reign of 
Louis X[V. The limestone knoll of Mdnt-St. Clair rises to over 250 
feet on the southern shore oT the Etang de Thau, which is otherwise 
separated from the sea only by a long narrow beach crowned with 
sand-dunes. Moles were built on the south-eastern side of the hill 
to afford shelter from the open sea and to provide an want-port* 
Several basins and quays have been constructed, particularly during 
and after the war of 1914-18. A channel is maintained by dredging 
across the eastern end of the dtang to the Froniignan oil-rehnery 
near its shores. In 1839 the railway-line between Montpellier and 
Sete was opened, with sidings on the northern side of the port. 

The town of Site grew up originally on the lower slopes of Mont- 
St. Clair but has since spread ribbon-wise eastward along the sand- 
spit, following the main road to Frontignan and Montpellier. 
During this century its industries have developed in much the same 
way as those of Marseilles, although on a much smaller scale. The 
reclaimed land along the eastern shore of the Etang de Thau has 
provided spacious factory sites for chemical- and cement-works, 
yards building canal-barges, cooperage factories and distilleries 
producing various spirits, including Vermouth for which the town 
is well known. The Frontignan oil-refinery, owned by a French 
associated company qf Socony-Vacuum, had a through-put in 1958 
of 1-14 million tons. The refinery is linked by pipe-line with storage 
tanks along the quays of the Bass in aux Pet roles on the eastern side of 
the avant-port. 

In 1958 Site was the ninth port of Prance in terms of tonnage 
of shipping entered and cleared; it was used by 2.300 vessels of a 
net tonnage of 2-7 millions. Its chief imports were crude oil (1-3 
million tons or over four times the 1938 figure), phosphates, sulphur, 
Algerian wine, and smaller amounts of North African wheat, 
copper sulphate (for vine spray), timber, wool and coal. Its exports' 
only a third of the volume of imports, consisted of refined hydro¬ 
carbons (557,000 tons), cement, bauxite, liqueurs, wines and 
spirits, various chemical products, and live sheep and cattle to 
Algeria. 

Sete is also an inland waterway port, for the Rhbne-Seic and Midi 
Canals open into [he Etang de Thau. The former, completed only 
in 1934, runs from Beaucairc on the Rhone to Aigucs-Mortcs (Fig. 
100). then in a dyked channel through the coastal clangs to Sete; 
about 321,000 tons were carried in 1958, two-thirds of which con¬ 
sisted of oil. The Canal du Midi, completed in 1681, runs for 150 
miles between the south-western end of the Etang de Thau and the city 
of Toulouse, crossing the Col de Natirouze by means of sixty-five locks 
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and a tunnel. With the continuation of navigation along the 
Garonne Lateral Canal and the Garonne itself {Fig. 89J, the canal 
thus negotiates the watershed between the Mediterranean and the 
Atlantic. In the latter part of the nineteenth century* the canal 
concession was bought by the Midi Railway Company in order to 
divert traffic from the waterway to the railway; this succeeded so 
well that the former ceased to be used and fell into disrepair. The 
Government bought it in 1898 and tried to revive navigation by 
freight-rate reduction, while after 1921 considerable expenditure 
was incurred in an effort to make it navigable to 300-ton barges. 
But even so only a depth of six feet can be maintained, so that the 
canal is still used merely by 120-ton barges. The main cargoes 
consist of wine moving in both directions (including Algerian wine 
imported via Sete), wine-casks, corks, coal, cement and petroleum; 
the total freight in 1958 was only 322,000 tons, a decline from 
half a million tons in 1938; 145,000 tons consisted of mineral 
oil. 

In spite of the limited use and value of the present Midi Canal, 
the concept of a ' Canal dcs Deux Men' is obviously attractive. 
The project of a ship-canal was raised several times in the nineteenth 
century, and in the ’twenties of this century the scheme was seriously 
considered. A congress held at Toulouse in 1932 produced plans 
for a ship-canal about 190 miles long between Bordeaux and La 
Noiivdlt:; it was to be nearly 500 feet in width, of sufficient depth 
to accommodate ocean-going vessels, and equipped with modern 
ship-lifts. But in view of the immense expenditure involved, the 
French Government showed little interest until February 1939; at 
this inauspicious time it was announced that the preliminary consent 
of the Government had been attained. But no further action has 
been possible. 

The largest town of Languedoc is Montpellier, with a population 
of 97,500 in 1954, It stands on low hills {the Buttes de Montpellier 
and Montpellierel) rising from the coastal plain between some right- 
bank tributaries of the Lez, For long Montpellier has been the 
administrative and commercial centre oT Languedoc, as it is now 
of Hirault. Spaciously laid out with squares and broad avenues, 
it was for a time a fashionable tourist-centre. It is the second wine- 
market of the Midi, it has light industries (food-preserving, perfumes, 
soap, pharmaceutical chemicals), and is an attractive intellectual 
and cultural centre with a celebrated university. 1 

The chef-lieu of Card is Nimes, with 89,000 people in 1954. It 
stands on the edge of the garrigue country overlooking the plain 

1 G. Gallia, ’Les Conditions seostiphiiiucs de Montpellier’, in Melanges 
geogiaphiques offerts o Plu Arbos 11953), pp. 237-46; puWiiW by ihc Faeulic 
da Lei ires de t'Unhersiii de Clermont, 
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of the lower Rhone; indeed, it was on a spur of the limestone 
hills that the Romans built the dominating Tour \fagne and from 
the fool of this ridge issued the thermal spring which supplied the 
lamous bath systems. It became one of the finest cities of the 
Roman empire, of which many remarkable remains survive, including 
its superb arena. Today, with its nodal rail and road position, 
N'imcs is an important commercial centre, it has silk and wool 
textile and clothing industries, factories producing consumer-goods 
such as shoes, and metallurgical industries (including agricultural 
machinery and the repair of S.N.C.F. rolling-stock and locomotives). 
It is also an important market for agricultural produce. 

In southern Languedoc two smaller towns, Bdziers and Narbonne, 
have populations of about 68,000 and 33,000 respectively. The 
former is situated where the Orb valley opens into the coastal plain. 
The narrow streets of the old town ascend steeply to the summit of 
a prominent hill on which stands a massive fortress-like church, 
while the modern commercial and residential suburbs have spread 
out on to the plain. Bfeiers is the main centre of the Languedoc 
wine industry, and the town s growth during the last century has 
^ CC ?f re * ate ^ 10 prosperity of this dominating product. 

In 1850 its population was only 16,000 but during the expansion 
m vine cultivation the total increased to 43,000 bv 1866 There 
followed forty years or virtual stagnation while the phylloxera and 
other troubles which beset viticulture affected the whole economy 
or the district, but today the wine industry is again all important 
in its life; apart (rom processing, blending and shipping, Qdziers 
is the main despatching centre of rail tank-wagons, and'it makes 
barrels, bottles, corks, wine-presses and insecticides. 

Narbonne too owes much of its growth during the last hundred 
years to Lhe vine. For long the town strove to maintain an outlet 
to the sea for it was onoc a port on a broad inlet, but today the 
Luna! dc la Robme (to La NouveJlc m the southern end of the 
residual string ol dtangs) is the sole connection and is but rarely 
used; it has, however, a link with the Canal du Midi. Narbonne is 
an important rad-junction for routes from Briers, from Perpignan 
and Spam, and from Carcassonne and Toulouse, and serves as 
the market- and servicing-town for the lower Agde valley 

Finally, there is a series of towns up the fertile Aude valley on 
the route through the Porte d'Aquitaine to Toulouse, followed by 
roads, rail and the C anal du Midi, Some, such as Koquecourbe. 
Marsei I [cue, Carcassonne, llram and Castelnaudarv. stand in the 
floor of the mam v alley, usually on a terrace above Lhe Aude llood- 

st ‘ uatcd where tributaries open out into the plain 
or in these valleys themselves—Olonzac, Pcyriac, Conques Saissic 
m the north, and Lezignun, Limoux, Montreal and Fanjeaux in the 
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south. Neat, coin pact and prosperous-loo king, each is the centre 
of a thriving agricultural life. Many have factories, specialising in 
textiles, shoes and 3 eat her-work, cooperage, and the processing of 
foodstuffs (milling, olive-preserving, liqueur-distilling). The chief 
town is Carcassonne, with its 37,000 people the chef-ticu of Aude 
and an important point on the Biscay-Mediterranean through-route. 
It stands in a basin where converge several rivers, dominated by 
the castle on a steep-sided plateau within a meander of the Aude. 
For long a vital strong-point, the castle fell into ruin, but was 
restored in the middle of the nineteenth century; today stands a 
double rampart with filly towers surmounted by conical roofs, 
the old buildings wiihin the walls and the newer town spread outside, 
Carcassonne is the centre of the upper Aude wine industry, and 
most of its occupations are ancillary to this function, 

ROUSSILLON 

The semi-circular Flame du Roussillon is enclosed on the north 
by the uplands of Corbieres and on the south by the Alberes ridges, 
both of which project eastward almost to the Golfe du Lion. 
On the west lies the upland country of Gapcir and Canigou, 
broadly part of the Py renean system. The longitudinal valleys of 
the Agly, the Tet and the Tech provide re-entrants of lowland far 
into this hill-country, known respectively by their pays- names of 
Fenomllides, ConflefU and VaUespir. The three main rivers, joined 
by a multitude of torrential tributaries (many of which dry up in 
summer), flow eastwards across the plain to the sea (Fig. 102), 

Roussillon was in Pliocene times a marine gulf, which has since 
been infilled with masses of alluvium w orn by torrential streams from 
the bounding massifs. Much of the surface h covered with sheets of 
Pliocene gravels, forming plateaus on the edge of [he uplands at 
altitudes of 300 to 750 feci, flanked on the seaward side and in the 
river Hood-plains with newer materials—line alluvium, sand and 
grave!. Recent changes of sea-level have caused the rivers to cut 
down their present valleys into the older graveLsheets, forming 
distinct steps and terraces, and they have also resulted in marine 
transgressions on to the seaward margins of the plain. The material 
brought down by the rivers, combined with longshore drift, has 
created an almost complete cordon-lit total from the Silurian rocks 
of the coast near Colliourc, where the Alberes uplands reach the sea* 
to the Oligocene headland of Cap Leucate, A line of sand-dunes 
forms a gentle are. interrupted only by [he mouths of the three rivers 
and by the gram opening seawards from the lagoons. Many of the 
smaller e rungs have been reclaimed* cither naturally by accretion of 
alluvium and vegetation or by man* but three remain (Fig. J02), 
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They arc surrounded by marshes, glistening while with sail encrusta¬ 
tions, or green with stretches of Salicarma and other halophytes, or 
browm and dreary with reed-beds. Further inland, as the salt-content 
becomes less, poor pastures appear, green in winter but brown and 
arid in the dry heat of summer The importance of les ierrex sai&s 



on Carle tie France cf sir j an 20QJQQQ*, ihcet 7S. 

is show n by the common use of the salt clement in place-names now 
well inland from the coast* such as Satses, Rivesaltes and Said Lies. 

Climate, The climate exemplifies the Mediterranean regime in its 
most emphasised form in France. The summer drought is virtually 
complete in July and August, and the sun-baked plains shimmer in 
the heat, Perpignan has a mean rainfall of 21-9 inches. Tailing on 
only sixty-four days in the year, Salses, with 17-3 inches, is perhaps 
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ihc driest place in Franc*, and the mean number of days with rain is 
only thirty Tour. Most of the rain is due to the moist mar ins and 
marmades blowing in from the Golfe du Lion, bringing short-lived 
but intense downpours. The tendency to dryness is emphasised both 
by the porous gravel-sheets and by rapid evaporation, the result of 
high temperatures and strong drying winds. The tramonia/ie roussii- 
bmaise occasionally blows down from the surrounding uplands as 
a dry chilly wind with some of the features of the mistral^ though 
rarely so violent. Temperatures are higher in both winter and 
summer than almost anywhere else in France; Perpignan has a 
January mean of 44" F. and a July mean of 73* F, T and indeed the 
maximum shade-temperature ever recorded in the country was 
10S* F, t experienced there in 1E7L 

LamMJse and Agriculture*—With the exception of areas of recent 
alluvium along the flood-plains of the larger rivers, the plain of 
Roussillon is not naturally a favourable agricultural district. The 
scrubby tracts among the western gravel-plateaus, the stony inter¬ 
fluves between the river-valleys, the salt-marshes (known as xafabres) 
Ranking the inner side of the &angs T and the dune-belts of line sand 
are all unsuited to cultivation, and the sun-baked aridity of summer 
can only be alleviated where irrigation is possible. Considerable 
areas consist of poor garrigue* thickets of stunted holm- or cork- 
oak + and poor winter pasture (utilised by the Rocks brought down 
from Capcir and Cerdagne), 1 

Agriculture, however, flourishes wherever the physical disabilities 
can be overcome. The lower gravel plateaus and terraces have long 
been cultivated in the traditional way -hard wheat with a biennial 
period of fallow, olives, almonds, stone-fruits such as apricots, 
peaches and cherries (notably on the terraces above the Tech valley 
near C£ret) and mulberries. Most of these flourish on the dry warm 
slopes, despite the stony soils. The general term aspres is given to 
these areas cultivated without irrigation. This polyculture was still 
more diverse in the past, when such industrial crops as hemp* saffron 
and madder were grown. 

In the nineteenth century, however, the cultivation of the vine 
increased on the gravel plateaus and terraces, and such wines as 
mah'oisie and maiTahe® achieved a certain fame. The area of vine¬ 
yards in Pyr^nges-Qrientales grew to a maximum of 200,000 acres 
before tlie phylloxera crisis, and after the inevitable resultant decline 
has slowly increased again. Even today* when orchards have 
developed at their expense, the vineyards occupy more than 150,000 

1 This diversity of land-use is well shown by the beautifully produced 
I’crpj^run sheet of ihc C&rft *1* fa v^ctalion ife ia Franc? (/; 200 f 0&J) (1950). 
I he second of the series to be issued, compiled by H. -Cjaujisen. 
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acres, and in \95S the department produced 24 million hi, of wine. 
While much of the yield is of ordinaire grade, iherc arc several 
quality wines, in the neighbourhood of Thuir, to the south-west of 
Perpignan, alcohol-rich wines are produced from which is prepared 
the celebrated liqueur ' Byrrh'. Many of the vineyards of ihe Agly 
valley concentrate on the production of high-quality tabic-grapes. 

Where irrigation-water can be obtained, an intensive cultivation 
of vegetables on a market-garden scale has developed. Since the 
Middle Ages water has been taken from ihe rivers through deriva¬ 
tion canab lo supply orchards and vegetable-gardens similar to the 
huertm of the east coast of Spain. The main difliculty is the fluc¬ 
tuating regime of ihe rivers; they are at a low level at the very time 
of year when water is most required, and they lose so much volume 
that even ihe three large ones can hardly sustain iheir flow to the sca> 
Some supplementary well-irrigation has been developed, using 
wind-pumps and in modem times diesel-pumps, to exploit the water 
from ihe uplands around which has sunk into the rocks of the 
alluvial basin. These irrigated lands are found on ihe lower terraces 
and flood-plains along the three main rivers, whore villages and small 
towns stand among gardens and orchards. The chief districts are in 
ihe Tech valley (the Bm^Vtdlesptr, with centres at Elite, Palau, Ortaffa 
and Ceret), in ihe lower let valley (known as ihe Riherai, especially 
at Perpignan, Sl Esieve and lllc-sur-Tet), and fun her north in the 
Agly valley (at Espira and Cases), The vine and fruits such as 
apricots, figs and peaches are widely grown, bul the cultivation or 
vegetables is most important. The methods of cultivation and types 
of vegetables are much the same as in the lower Rhone, but the 
growers in Roussillon can produce salads and other priweurs several 
weeks earlier, owing to the virtual freedom from frost and strong 
winds; die tramontane does not approach either the frequency or vio¬ 
lence of the mistral^ as is shown by the usual absence of wind-breaks, 
and ihe mild winters make cloches and glasshouses unnecessary. 
Marketing is organised in co-operatives, and at Perpignan station 
cold-stores have been built to accommodate the produce before its 
northward shipment by rail. 

Cultivation has extended seawards on to reclaimed marshlands 
where the salt-content has been reduced either by years of " flushing/ 
by the annual Hoods of such rivers as the Reart and by systematic 
irrigation, or by cultivating salt-absorbing plants. The main areas 
ol such improvement are known as salanques y the most important 
district being La Grande Salanque between the Agly and the Tet, 
hence the names St. Laureni-de-la-Salanque and V ill el ongu e-de-la- 
Salanque, Here arc found vineyards, often with beds of asparagus, 
artichokes and other vegetables on the rather sandy soils between 
the rows of vines, and patches of barley and of irrigated lucerne. 
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Settlement.—The plain of Roussillon is studded with small towns 
and villages, usually on the terraces well above the river-floods. The 
rural density of population is of She order of 210 per square mile, in 
some places (notably along the RiWrall rising to over 500, Many 
towns were fortified, the result of their 'marchland' situation, and 
at some the walls and towers are still standing, as at Salses. 

The sand-dune coast has few settlements beyond the huts of 
fishermen and saliniers. The few small resorts include Ca net-Plage 
(visited by the inhabitants of Perpignan), St, Cypricn-Plage and Le 
Barcarcs reached by a branch railway-line from Rivesaltes. Most 
of the larger resorts lie along the rocky coastline to the south of 
Roussillon between Collioure and Ccrbere, known as the Ceie Ver- 
meille , The only port of any significance is Port-Vendres, 1 situated 
not on the sand-dune coast, but nine miles north of the Spanish 
frontier, where the ranges of the A! be res reach the coast. What was 
little more than a creek along the rocky coast was developed by 
Vauban, and the main port now consists of a rectangular basin. It 
handles 160,000 tons of freight a year, mostly imports of cereals, wine 
and fruit from Algeria, but its chief importance is as a packet-port. 
Rail connections from the north serve this nearest port to Algeria, 
and in 1958 about 75,000 passengers travelled in each direction. 

Perpignan of course dominates the plain. The old town dusters 
around a low hill ((*- Puis ) near the TCt, seven miles from the sea. It 
was for long a fortress town, guarding the lard-route from Spain into 
Languedoc and beyond to the rest of Prance. The town developed 
industries, including the manufacture of silk cloth, and became the 
economic capital of this rather isolated region. This role was 
increasingly important after the railway reached the city, and with 
the development of intensive cultivation Perpignan became the chief 
administrative, marketing and despatching centre for Roussillon. In 
the last fifty years the town has grown considerably; with a popula¬ 
tion cT 20,000 at the beginning of the nineteenth century and still of 
less than 30,000 at the outbreak of (he war of 1914-IK. the total had 
increased to 70,000 by 1954. 

About 200,000 people in Roussillon speak Catalan, the linguistic 
features of which arc m some ways transitional be tween Spanish and 
the Provencal Torm of French. The French form ot Catalan does 
differ in a number of ways from that spoken by some millions of 
people across the Pyrenees in north-eastern Spain. 

' An account o( Port-Vendres. in immenw detail, is jfken by S, Ljbotde, 
'Port-Vend res. iiudes de yiiographie hiirnainc’. Bulfeim, Soctftd Lcmguedociemr 
df Gtspgrpphie (19J 7), vet. swiii. pp. 
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THE HERCYNIAN UPLANDS 

Chapter 17 

ARMORICA 

Thu term Armorica is derived from the Celtic words Ar-Mor, *the 
country of the sea', which refer to the long indented coastline and 
hinterland of a triangular peninsula projecting westward into the 
Atlantic Ocean, the ancient province of Bretagne. The term is 
commonly applied more widely to a geographical region, 1 the basis 
of whose identity is structural, for it consists of a massif of Pre- 
Cambrian and Palaeozoic rocks, together with some large intrusive 
masses of granite and some smaller areas of newer rocks preserved 
in depressions. This geological definition is shown on Fig. 103. 
This targer area includes not only Bretagne, but also the western 
parts of the former provinces of Maine, Anjou and Normandie 
(Fig. I). 

GENERAL FEATURES 

Structure ami Relief.—Armorica has experienced a complex struc¬ 
tural history of successive alternations of folding, pc nc pi a nation, 
en bbc uplift and renewed denudation. An early period of folding, 
corresponding to the Caledonian orogeny in north-western Europe, 
probably affected the Pre-Cambrian rocks, but it was the widespread 
earth-movements of Carbo-Permian times that were responsible for 
the basic structures, Thu fold-mountain ranges produced by this 
orogeny, known as the ' Aliaules', once extended across centra! 
Europe front south-western Ireland to southern Russia. Fragments 
of these ancient ranges now project as upland blocks from the 
surrounding sedimentary plains. The folds in the west are referred 
to as 'Armorican', those further east as ‘Hercynian’, although 
occasionally they are known collectively as *Variscan‘. 

The trend-lines of the folding in Armorica are complex, but a 
central syndinorial ‘furrow' can be traced eastward from the bays 
which deeply indent the west coast through the Carbon!ferous- 
fbored basins of CMteauJin in the west (now followed longitudinally 

3 Sec R. Musset, Ln Bretagne (.(937); M r CJ&Utier, La Bretagne central 
(S947) \ M, Le Lannou, Geagr&pl hie de la Bretagne (1950): W, Diville and A. 
GuiJchcr, Bretagne et Normandie (1951). 
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by the river Aulne) and of Laval in the east (now crossed trans¬ 
versely by the Mayenne). Between these two basins the downfold 
is indicated by a narrow' band or Carboniferous strata to the south 
of the Landes du Mcnez and on the northern edge of the Rennes 
depression. To the north and south of this synelinormm are the 
trend-lines of upfolds running from west-south-west to east-north- 
cast in the Pays de LOon (hence the term 'direction de Leon"}, and 
from north-west to south-east in Cornouailie. The latter trend is 
known as 'la direction de CornouaUle \ but as it continues south¬ 
eastward beneath the Jurassic rocks of the Gate of Poitou to reappear 
in the western part of the Central Massif, the wider term ‘‘direction 
armoricaine' is usually applied. The Lion anticlinorium is broken 
into by the roughly quadrangular Golfe de St, Male, its fragments 
forming the islands of Jersey, the Minquiers and Chausey, and 
reappears m the southern part of the Cotenttn peninsula. Further 
north, beyond another synclinal depression of Silurian slates in part 
floored with Tertiary rocks, a further broken anticlinal ridge ean be 
traced through Guernsey and Alderney into the northern part of the 
Co ten tin. 1 These Armorica n folds become increasingly complex in 
the cast and south-east, where they vanish under the Secondary and 
Tertiary cover. Although the original folds have been largely 
destroyed by denudation, their trend-lines impose a clearly defined 
1 grain ‘ (Fig. 103), A large number of faults demarcate both horsl- 
Jikc uplands and distinct basins, 5 and account for the presence of 
long 'slices’ of different rocks in dose juxtaposition. 

A long period of denudation in early Secondary times wore down 
the folded region into a peneplain cutting across the various struc¬ 
tures, Within this general peneplanation a number or individual 
'ptales-formes tfdroiion ' at different heights can be distinguished. 11 
Over this peneplain then spread the fluctuating marine transgressions 
which covered much of western Europe, and a widespread cover 
of Secondary and Tertiary rocks was laid down. These now form 
the surface rocks of much of the lowlands of northern France and 
Belgium, but they have vanished from Armorica except on the 
eastern and southern margins and in a few depressions. One result 


1 P. Morin, ‘Le Golfe tVormand-UrciorT, in A. de G. (1931). vd. *1. pp r |-2J. 

1 See, for example, a map, section and much other detail in A Guilcher 
sur fonnalion do relief de la Bretagne meridionalc', in 
™ “ Cr. (1941). va!, 1, pp. 255-65. See also maps showing the faults bounding 
the Basin de Rennes and those in north-eastern Brittany in A Meynicr ‘In¬ 
fluences iectongues sar Ic relief de la Bretagne’, in A. de G. (1947). vol'xlvi 
ppr 170-7, 

V* E ’ * "SSS 1 *’‘V « l« COtes bretonnes’, 

in A. de G, (1906), vol. xv, p p, 213-36 and 299-32S. See also the detailed article 
by R. Musset, ‘Le Relief de Ja Bretagne occidentale'. ibid. (1928) V oJ xxwu 
pp, 209^2J. * ^ 
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is the presence or Ferruginous ores preserved in the shales and sand¬ 
stones of the Silurian synclines, a relic of the vanished overlying 
Jurassic beds. These are the Gisentettis it Anjou in the dipwte- 
ments of Ille-et-Vilaine and Maycnne, extending in an interrupted 
series north-westward from Angers (Fig. 72). The ore is found in 
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ridges of sandstone lying among the Palaeozoic slates and shales; 
five mines are in operation at Segre, Soutvache and near Rouge. 
Before the war just over a quarter of a million tons was mined 
annually; this was raised to a record production of 7KK,0tM) tons in 
1955. Other fields occur in western Normandy (see pp, 241-2), 

Ln mid-Tertiary rimes the repercussions of the earth-movements 
R,G.W*E,—Q 
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associated with the Alpine orogeny further south were such that 
the massif suffered some uplift, with a siighi till towards the south. 
This movement was not as marked as in the other Hercynian massifs, 
possibly because it lay more on the margins of the orogeny, but the 
uplift was inllldem to inaugurate a new phase of denudation. The 
newer cover was almost wholly removed and the ancient peneplain 
more or less exhumed. The resistant granites and granulites were 
exposed as elliptical dome-like masses, their axes also orientated 
from west to cast, for they represent the deep-seated cores of the 
destroyed anticlines. The crystalline schists form extensive plateaus 
over much of central Armorica; they are given various local names. 



Fig. UK—General Map of Armorica. 

0. Ouimper. Land above 100 metres (328 feet) Lsstippled. 


such as the schist de St. L6 and the schlstes de Rennet and there 
is considerable argument as to their exact age. 

Finally, small patches of Tertiary rocks are preserved in depres¬ 
sions and basins Eocene rocks occur near Mayeime in the east 
some areas of Oligocene and Miocene limestone and day to the 
west and south-west of Rennes and in La Vendee, and" several 
scattered Pliocene outcrops survive in the south between Redon 
and Angers 

The rivers were superimposed across the varied rocks of the pene 
plant, although their courses reveal in detail an adaptation tbthc 
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structure. 1 The Devonian and Lower Carboniferous slates and 
shales preserved in the syndinorium across the centre of the massif 
were worn into a long narrow depression (the basin of CMteaulin), 
now occupied by the river Aulne. Again, on Fig. 105 it can be 
seen that two streams flow due west along valleys partly the result 
of faulting, partly due to weak Silurian slates, in a direction almost 
parallel to the orientation of the Croton peninsula, even though it 
is long and narrow. The same west-east [rend is shown even more 
strikingly further south in Le Cap.* Where slices of resistant sand¬ 
stone, quartzite and grit (often known collectively as the gris 
armorfcam) alternate with clayey shales and states, the former now 
form prominent though narrow ridges, the latter the intervening 
valleys. The Vilainc below the Rennes basin, for example, occupies 
several narrow vd ley-sections eroded across outcrops of Silurian 
sandstone, but between these it Hows through broad basins into 
which come tributary strike-streams wherever the shales or slates 
occur. 

The Coast.— Perhaps the most striking feature or Brittany is its 
magnificent rugged coast, the edge of a rocky peninsula projecting 
boldly into the Atlantic. It has been calculated a (hat the total 
length of coastline around the Breton peninsula is no [ess than 
2.160 miles, of which 19 per cent comprises the islands. Its charac¬ 
teristics are the combined resuh, first, of a slight marine trans¬ 
gression in late Quaternary times which inundated the margins of 
the irregularly dissected peneplain ; second, of the marine denuda¬ 
tion of rocks of varying degrees of resistance lying iti close juxta¬ 
position ; and third (less marked but m places quite appreciable) the 
complementary processes of deposits on in the sheltered bays. 

The marine transgression was responsible for the drowning of 
the lower portions of river- valleys cut deeply into the peneplain, 
so forming a typical da coast with long winding indentations. This 
is particularly marked in the west, where the trend of the coast runs 
transversely to the r grain * of the structure. The Rade dc Brest 
and the Bnje de Douarjien.cz penetrate eastward on either side of the 
Crozon peninsula (Fig. 105). The first represents the drowned lower 
portion of the basin of CMteatdiu, and the river Aulne enters 
the Rade through a long winding inlet. The Bale de Douamenez 

* Some of the complexifies arc djaenssed by R. Musset, "La Fomulton du 
Rtseau hydrographtque de la Ricugne occidentals', in A r tf? 0\ M934) vqJ slits 
PP. 561-74L 

1 Sec R, Musset's study of ihe valley or the Loc'h and its Tossi] ria\ ' Le* 
Rias row i Its die la cote occsdcntalc de la Bretagne", in A* dr G m { 1926), vol. msv 
pp 5 360-2, 

3 R. Musset, 'La Bretagne peninsula ire*, in La France: gdogrspftfo -four Is me 
C1952X vol, ii h p, 141. 
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represents the inundated portion of a basin worn subaerially in 
weak states, into which flow a dozen short rivers instead of a 
single master-stream, so that the bay is more open and rounded 
than the usual rin-type of inlet. The trend of the structure-lines in 
the south of Brittany runs more or less parallel to the coast, but the 
lower courses of the larger rivers have been submerged to form 
long r«r-csluartes, as in the ease of the Odet below Quint per, the 
Elld below Quimperle, the Blavel and the Vilaine, By contrast, 
the broad island-studded inlet of Morbihan, into which flows the 
Auray and other small rivers, represents the submergence of a basin 
so shallow that large parts dry out at low tide to form mud-flats. 
The northern coast also lies roughly parallel to the main structural 
trends, but even here so many short rivers flowing northwards from 
the Montagnes d Arr(c and Landes du Menez have cut deep winding 
valleys across the various rocks that the submergence of their 
estuaries has resulted in some striking indentations' The estuary 
of the Ranee, for example, runs inland for about seventeen miles 
front St. Malo to Dinan. 

Long ridges project seawards between the various inlets (Plate 
XLIX), ending in eli fF-fronted promontories. Their former prolonga¬ 
tion is indicated by the patterns of the submarine contours and the 
strings of offshore rocky archipelagoes and submerged rock-bunks 
(Fig. 105). I hus the granitic ridges of Cornouaille end in the Pointe 
du Raz, while the Me de Scin and its surrounding islets and reefs 
extend seawards for over twenty miles. 

A further result of submergence has been the formation of islands, 
the higher outliers of the irregularly dissected margins of the pene¬ 
plain. Many are little more than rocky stumps or submarine shoals, 
others are oi larger dimensions. In the right-angle of the Cotentin 
peninsula are the Channel Islands (tes lies Attglo-NortmndasY the 
M.nquiers and the lies Chauscy. Near the coast is the fascinating 
granitic pyramid of Mont-SL Michel, some 300 yards in diameter at 
the base, and rising to a height of 256 feet from its surrounding low- 
water sand-banks (crossed by a causeway). Further west some 
gram tic fragments comprise the lie Bnehat and the cluster of Les 
hept lies, and Les Heaux is made of rhyolite. Off the coast of the 
Pays dc LCon are rocky islets which culminate in the famous He 
d Oucssant, known to English seamen for centuries as ‘ Ushanf * it 
rises to 213 feel but is only nine square miles in area. 

Along the south coast of Brittany are many more islands, several 
ymg some distance offshore Some are granitic fragments, such as 
the lies de Gldnan, Houat and Hoddic, Bclle-lle is a massive piece 
of schist, with a coast of alternate steep cliffs and sandy bays Groix 
lying nearer to the mainland, consists of Pre-Cambrian schists and 
Silurian slates, while \cu, off the Vcndean coast, is a mass of 
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gmnite rising to ] 15 feel, surrounded by low but steep cliffs. The 
isolated granitic masses of Quiberon and Le Croisic were once 
islands, but were converted into pen in subs by marine deposition. 
The second contribution to ihe present Breton coastline is marine 
denudation, which operates unceasingly on the irregular margins of 
the peninsula, The resistant granites form bold steep cliffs; Pie. 



Frcs. 105. — Ike Coast of Western Brjttasv. 

The large number* of islets and tidal rocks which cover the submarine banks 
west of Pte. St. Mai bleu and the Pie. du Raj art not shown. The drainage 
ralEem indicates ihe irregularly dissected margins of the ancient peneplain* but 
ihe west-cut 'grain' is clearly noticeable, particularly in the Croton and Le Cap 
peninsulas. Note the acute meanders of the AuEnc* deeply incised in the slats 
of the Chmeaulie basin. The submarine contours are in metres, hut the spot- 
heights are in feet, 

G* Goulet de Brest. 

Bq sed on (i) Curt* dt Franc* front Hr rs au 200,000*, sb«l 2 3 ; (ii) various 

Brninh Admiralty clmrU. 

St. Cast to the west of St. Male rises almost vertically to 160 feet, 
while Pic, Piouha on the western shores of the Baie de St. Brieuc is 
nearly twice as high. Similarly in the south the granulitic rocks form 
the rugged headlands of Pen march and Quiberon, and many of the 
islands have steep clifTed margins. Not only granite Forms near- 
vertical sections of coast. Cap Frehel and Cap d'Erquy, to the cast 
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of the (Jaie de St. Bricuc, are of hard Silurian slates, and the Crozon 
peninsula (Fig. 105) consists of a number of headlands of quartzites 
and grits, notably Cap de la Chevre of Lower Carboniferous grit, 
(Jut for the most part granitic rocks dominate along the Breton 
margins, and castellated clifTs, caves, arches and stacks form a most 
striking coastline to which the name Cole sauvage is justifiably 
applied. It is a dangerous one for shipping, as evidenced by the 
number of lighthouses in the west (Fig, 105), A rock platform or 
reef, worn by wave-abrasion, extends seawards in places for a 
distance exceeding half a mile; the words 'plateau', 'roche% ‘hanc\ 
, chaussde , and 'chaissee', separated by diffioidr chenaux\ 'passages', 
'entries' and fades’, scattered liberally on the charts, indicate its 
complexity. These platforms are partly caused by submergence, 
partly by wave-action ; they arc well developed off the northern coast 
near Roscolf, and again between the mainland and the lie dc ilatz. 
Marine erosion has worn embayments from less resistant slates and 
shales to lorm bates and antes . half a dozen of these are eroded out 
of the shales along the Crozon peninsula, and to the west of RoscofT 
tile bays ol Plcstin, Morlaix and Coulvcn are formed from schists. 
Similarly in the south-west the curving outline of the Buie d'Audieme 
is worn from schists between the granitic promontories of the Pte du 
Raz and Pte. de Pen march. 


While submergence and erosion have combined to produce this 
diversified coastline, deposition seeks to smooth out the irregu¬ 
larities, in the more sheltered baysand gulfs accumulate first bav-head 
beaches or gravel and sand backed by dunes and marsh, then more 
extensive tidal flats or sand and mud. The attrition of the crystalline 
rocks produces an abundance or pebbles and ultimately of fine sand, 
and some fine beaches occur even on quite exposed coasts. The Baic 
d Audiemc, though facing south-west, is fronted by a sweeping curve 
of sand, and the equally exposed but smaller Baie dcs Tripasses 
between the Ptes, du Van and du Raz (Fig. 105) has a beach and a 
dune-cordon behind which lies a liny Even in the Rade de 

Brest dredging is constantly necessary. 

A striking example ot sedimentation occurs along the coast of the 

®“ "i M °"'-V’ icl f ,v i ,hi " «» “* °r [he cCtie “ S 

where a waste of quicksands, uncovered at low fide, is crossed by 
^ek and dmtmelj, for the sea goes out for eight miles at spring- 
ides (F g. 06), The deposits are of line day-sands with an admix¬ 
ture ol finely commuted shells, producing a slimy sand known as 

SIS’- Th T c h edge ot coast now ^ miles north or its former 
portion. Three crysta Ime masses project above ,he general level ■ 
Mont Dol (rising to 213 feet), Mont-St. Michel and Tombelaine. A 
marsh fronted by a sand-bar accumulated alona the somh < d e nf 
>»« !»y. wru for ta« liable ,o la m d.Uo n ^ 
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protect this a dyke, nearly twenty miles in length, was built as long 
ago as Li24 from ihe Ptc. dc Chatcau-Richcaux eastward to the valley 
of the Couesnon near Pomorson. Jt was soon afterwards breached 
and much land was inundated until the end of the eighteenth century. 
Then the dyke was rebuilt, and the Marais de Pol was drained by 
a network of channels known as biez t administered by a sy ndicate of 
proprietors. From 1849 to 1870 further developments reclaimed the 
triangle of marsh between the eastern part of the dyke and the cause¬ 
way carrying the road and railway to Mont-St. Michel. This cele- 
bnned eminence is crowned by an eleventh-century abbey-church* 
and has houses and cobbled streets clustered around its steep Ranks. 


Fig. |06.—The Bate dv Most-St. Michel. 

Based on Carte de France tl dtf fiomllres on 100.000*, sheets 22. 21, 

A further result of sedimentation can be seen along the south coast 
where several sand-spits have been built between islands and the 
adjacentmainIand.particuEarlyat Qu t beron and Le C roi sic, Quiberon 
was a granitic island rising to 125 feet, but now it is ‘tied ’ to the 
mainland by a sand-bar four mites in length, flanked by tidal sands. 
The bar is now artificially protected, and a road and railway run along 
it to Quiberon. Lc Croisic further to the south was also a granitic 
island seven miles in length, lying parallel to the mainland at a 
distance of five miles. A spit extended westward from the mainland 
at Pornichet to the eastern end of the island at le Pouhguen, thus 
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forming a rectangular bay s and another bar developed southward 
from La Turballc, although this has not quite reached the [stand. An 
extensive area of tidal marsh was thus naturally enclosed, and a con¬ 
siderable part has been drained by a close network of channels to 
form salt-pasture. leaving the tidal flats of Le Grand Trait and Le 
Petit Trait. 

Finally, it must be remembered that subaerial denudation in the 
form of weathering can modify in detail the varied rocks of a steep 
coast. 1 

Climate*—Brittany is a peninsula experiencing what might generally 
be termed l a western oceanic type of dimate\ though of course 
differences arc apparent between the coastlands and the higher 
interior, and again between the north and south coasts. Armorica 
is subject to strong onshore winds; thus Cap de la Hague and the 
lie <TQuessant have on an average 122 and 144 days in the year 
respectively when rough seas arc experienced, and during winter it 
is likely to be rough on one day in two. At Brest the average 
number of cairn days during each of the four seasons spring, summcr t 
autumn and winter is only 3 S 4, 6 and 4 respectively. 1 Gale-force 
winds are experienced mainly during the winter months, mostly 
from directions between north-west and south-west and just occasion¬ 
ally from the south. Along the coast of Brittany names arc given to 
the dominant winds—the suroti from the south-west and the norvh 
from the north-west. Further east a distinction is drawn between 
the south-westerly sea-wind (the solaire) and the north-easterly land- 
wind (the galerne). 

I he Breton peninsula, exposed to moist air-masses from the ocean, 
is characterised by high humidity, cloudiness and much fine drizzling 
mist. Because of its not very considerable altitude, however, pre¬ 
cipitation totals are by no means as high as at places much further 
from the sea in the Central Massif, Alps or Vosges, Even the 
limited range of altitude within Armorica has an effect on precipita¬ 
tion. Thus at the Pte, St+ Math ecu station near Brest, just over 100 
feet above sea-level, the mean annual total is 32 inches, a figure 
characteristic of most Breton coastal stations. On the exposed 
moorlands totals arc somewhat higher: La Feu i I lee (in the Mon¬ 
tagues d*Arree at a height of 922 feet) has 47 inches, and Edern (in 
the Montagnes No ires at 679 feet) receives 46 inches. As would be 
expected, places in the more easterly valleys and basins receive less 

3 A, Guikbtr + hormes. dc disposition chimiciuc dan^ la zone de$ embruns 
ct des nurees sur les c&tre britanniques e| brelonnes’, in Omimtitime 
Amtfwrsafrc dll Ijiforateire dr Gtographir, 1902-52, volume jtibilmrt of the 
UnivtrsM dr Rrimts (1952,?, pp. 367-BJ. -with a useful bibliography. 

p Figures obtained from J. Rauch, Mttevrvhgic aeronamlqur (1933) and the 
Admiralty Channel Pilot. 
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rain; Guipry in the Vilaine valley to the south or Rennes has 27 
inches, and La Fleche on the eastern margins in the lower Loir 
valley only 22 inches. 

This precipitation is well distributed throughout the year; at 
St. Mathieu the least rain experienced on an average in any one 
month is 1*7 inches, the highest is 3-9 inches. Summer is nevertheless 
appreciably drier, a season when fewer disturbances cross the penin¬ 
sula and when anticyclonic conditions spreading north-eastward 
from the Azores tend to establish themselves. The period from May 
to August receives a mean total ai St. Mathieu of 7 inches compared 
with twice as much in the four months from October to January, At 
the same station twelve days with measurable rain (01 mmj may 
be expected on an average in June, hut as many as eighteen in 
November and nineteen in December. Finally, a$ an Indication of 
the nature of the rainfall, the average amount per rain-day in 
January at St. Mathieu is less than half that experienced during the 
same month at Nice. 

The other main characteristic of the Breton climate is its moderate 
temperatures near sea-]evel along the coast. The lowest range of 
temperature between the mean warmest and coolest months experi¬ 
enced in all France is about 17 F„ at Roscoff; the warmest and 
coolest months there are not July and January, but August and 
February, an indication of the effects of the sea in retarding the 
cooling of the atmosphere in winter and its heating in summer. The 
most striking fact is that the mean January temperature Tor St. 
Mathieu is 45 D F-, only about 2" F. tow r er than that of Nice. The 
Breton coast experiences frost on about the same number of days as 
docs the Riviera, roughly a dozen. The moorlands in the interior 
have naturally a more severe winter, being both further from the sea 
and higher, with more days of frost, a snow-cover of from fifteen to 
twenty days, and quite bleak conditions. 

In summer mean temperatures approximate to 62* F, along the 
northern and western coasts, and three or four degrees higher along 
the southern coasts near the Loire estuary. This slight difference i$ 
nevertheless critical as far as the successful cultivation of the vine is 
concerned, for the northern limit runs eastward from the coast near 
Lorient. R. Dion lias suggested that this line corresponds to the 
15° C actual isotherm for the period April to September, 1 The 
long summer hours of sunshine and clear bright days are one of the 
charms of the Breton coast, but sea-breezes modify the actual 

1 tt seems however, that the limit is in pan an economic one, for the vane 
was urawn quite widely in Brittany throughout the Middle Ages and up so 150 
years ago, When communtca lions improved so that belter wines could be easily 
brought into Brittany, and with the spread of ctder-drinking, these marginal 
lands ceased to grow the vine. 
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^ the hehcynian uplands 

temperatures and hoi days arc rare. One important factor in the 
agricu turn economy is the early spring, indeed in many years the 

empera ure rarey tails below 43' F,, and mead overgrass hardlv 
ceases to grow. 

Here then near the coast is a soft mild climate characterised by 
We'fk n 1 Jmid ' ty ' ° n the imcrior uplands, however, much 
frost andt!ow! 0llS 0CCUr ~ raw ’ ******* and dowdy, with 

eaicBivrs ^ Agriculture.- It is useful to summarise the main 
Armoric i ? C ' £ ! be Sev ? n dtyarumaits which comprise 

separitclv befnwnf lhe ,^ ree fna} ' c U P La Vendee, dealt with 
■ v some indication of the pattern of land-use, 

Land-Use, 1958 
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preserved; the Forets d'Halouze ,1 'aLH • ard becch are carefully 
considerable areas of the plateau i n 1 , Anddin i c de la Motto cover 
of the Ome and the Mavennu \i C Ca t l be r lWecn headstreams 

Lanvaux are coniferous' plantation?® j ndfie ° r thc Landes de 

Plantations, and some small woodlands 
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occur around the margins of the Rennes basin, notably the Forets de 
Paimpont and de Haute-Seve, and on the Montagnes Noires is the 
Foret de Qu&lfcau, The rest of the woodland occurs as copses 
around villages and farms, or along ihe hedgerows in the form of 
pollarded oaks and ash. The last, incidentally, give an impression 
fas in much of south-east England) of a much more wooded character 
than is actually the case. 

Some of the higher, bleaker uplands are covered with moorland 
to which the ubiquitous name of forufes is commonly applied. The 
impermeable acid rocks T mantled with a thin layer of either coarse 
gravelly soils or sticky clays, carry a vegetation of gorsc, broom, 
patches of hawthorn and bramble scrub. On the better-drained 
slopes grow vast sheets of ling, with heather on south-facing aspects, 
and especially on the clays flourish considerable areas of bracken' 
fcm r In spite of the general humidity, the impermeable rocks and 
the rapid run-off induce xerpphytic characters: after a spell of 
drought the moorlands assume a distinctly bleached and arid 
appearance. 

On some of the flatter moorlands and in the high depressions 
flourish expanses of bog-grass, sphagnum moss, reeds, bilberry and 
hard-fern (Blectmum spicani), sometimes producing an appreciable 
accumulation of peat. One of the largest of these upland bogs 
is the Marais de St. Michel* in a basin enclosed by ridges of ihe 
Montagues d p AinEc + 

Around the coast salt-marshes have developed in the angles 
of sheltered bays or along the margins of estuaries. Large parts 
of these have been reclaimed, both naturally and by man's efforts, 
to furnish rich pastures and arable land. In the western angle of 
the Cotentin the Marais de Dol lies along the coast of the Bare du 
Mont-St, Michel (Fig. 106 ), on the northern shore of the Loire 
estuary is the Grande Bri4re + and on the coastal plain of Vendtk 
the Marais Breton and Mantis Poilevin (Fig, 90 ). 

It can be seen from the table that between 70 and 80 per cent of 
Armorica is under either arable ? or permanent grassland. Manche 
has the highest proportion of permanent pasture in France. By 
contrast, it is perhaps surprising to find such a tow proportion of 
permanent pasture in [he Mpvrtemmfs of Finist^re, Cotesdu-Nord 
and Morbihan, but there the economy is an arable one. There is a 
certain amount of short-ley grass, and in addition some of the arable 
fields are left as fallow for a number of years (the terres vaine$) t 
affording some pasture. 

Most of this farmland is enclosed in small fields by banks (Jbsses), 
crowned with a thick hedge (/jure)* often containing pollarded oaks 

1 A. Meynicr. H La Modernisation dc Agriculture breionneV in T.E.S.G 
(UK57X vol. 43, pp r 3742. 
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and asb, though in the west these banks are replaced by dry-stone 
walls. This is the borage country so characteristic of north-western 
France, and contrasting markedly with the open hedgcless plaines, 
campagaes anti champagnes of [he Paris Basin. The term borage 
is widely used; there is the Bacage Normand in the east, the 
Borage Manceau of the upper Mayenne basin, the Borage Breion 
of the west, and the Bacage Vrndden to the south of the Loire 
estuary. 

The small fields, the *champs das tlu borage', are the basic agri¬ 
cultural units of Brittany, whether under arable cultivation tempo¬ 
rary or permanent grass, market-gardens or cider-apple orchards 
The arable fields are located rear the sea. and in the Chaleaulin 
and Rennes basins. From the coast shelly sands can be obtained 
lor sweetening the acid soils and for lightening the clays and sea¬ 
weed is used as a fertiliser. Here are the sheltered' pockets or 

P"™r cultlV J illlon ' now profitable than cereals, capitalising 
the relative freedom from frost and the early springs; these meet 
the demands or Pans and other urban markets, and there is also 
some export to Circat Britain. 

Once cereals were the chief agricultural products, and grain and 
fiour were exported by sea round to the Seine estuary aud Paris. 
Link fields of cereals arc still grown, usually oats and bnrlev near 
the coast, rye and buckwheat in the interior, and wheat in the 
eastern districts of Maine and Anjou, Sometimes meteil (a mixture 
of wheat and rye) ,s grown, and also a mixture of oats and buck¬ 
wheat which forms the basis of the widely eaten pain dc mifde, But 
primeurs, permanent pasture and rodder-crops now afford a much 
more lucrative use of the land. Further inland less cultivation is 
round on the poorer sods and under the bleaker climatic conditions 
consisting merely of some patches of potatoes, cabbages and the 
poor cereals rye and buckwheat. B 

Armorica is one of the main dairying district'; in r-a-rt-. :„ 
l« 8 «« .'‘36 million ft &'or 

aboul 19 per cent oi the French total, and the most 
Mpartemeni is Marche with over 660,000 head. Many ?he 

u *?,* ■ r i<0l r ed mcheS hreim - smali-boned as a 
result of the inherent shortage of phosphates and lime in X soil 

although Jerseys and Jerscy-crosses are increasing ii num£r 
particularly m Marche, One great advantage of [he mild climate \l 
hat except dun ng the worst weather on the uplands cattle can 
efl out of doors through the year. On mny JS farm one t 
I wo cows are kept as part of Lhc subsistence economv ■ rZ £?J 
kind of curdled milk, is made and eaten by the producer o^Ild'in 
the regional markets. The rearing or cattle fbrW B in 

particularly in the uplands, where the poor pasture is’ uC™* 
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piemen Led with foddcr-crops. Large numbers of young bullocks 
are shipped for fattening from the Cotentin anti the Bo cage Nonnand 
to the plains of Lower Normandy, to the eastern Paris Basin and 
even to Belgium, and from the Bocage Vendeen to Poitou and the 
Charolais. 

Ill this region or mixed agriculture, other animals afford an 
important contribution to the economy. About 1 5S million pigs 
were in she seven deportments in 195S P or practically one-fifth 
the E-rench total, fattened for local slaughter and also bred for 
shipping away as stores; there are some famous markets, notably 
the ' Marche mix Pores T at Pont-l’Abbe. Nearly a quarter of all 
French horses yre reared here, mainly for ploughing, indeed Finisterc 
with 10(1,000 and Cotes-du-Nord with 72,000 animals were easily 
the two most important deportements, Little more than a quarter of 
a million sheep indicates a big decline dtp ring the last century ; they 
are kept both on the rougher pastures in the interior and on the 
coastal salt-marshes. 

Regional Divisions,— Within this general setting it is evident that a 
number of subdivisions can be distinguished. The coast and its 
immediate hinterland is Ar-mor itself, the "pays tfc in mer\ The 
upland area of the interior is often referred to as Arcoir (variously 
spelt Argoar. Archoai or Arctiat), which means literally The country 
of the woods’, another indication of the former forest-cover, but 
now occupied by expanses of bocage interrupted by the iamks on 
wind-swept eminences and in damp depressions. The three basins, 
C bateau lin, Rennes and Laval, merit separate treatment, as does 
the northward-projecting Cotentin peninsula. The lower Loire 
crosses on to the ancient Armorican rocks just above the Maine 
conliuenoe, and its valley with the estuary forms a distinctive unit. 
Finally, to the south of the Loire are the rather dreary moorlands 
of the Collmes ds Vendee, flanked on the north by the lower plateau 
of Les Manges and on the south by the pleasant Bocage Vendeen. 

ARMOR 

Armor comprises the coast and its hinterland from the base of 
Cotentin right round the peninsula to the mouth of the Loire. The 
north coast is higher and more rugged than the south, and consists 
of an alternation of sheltered bays into which lead narrow, winding 
and deeply incised valleys, with massive clilfed promontories where 
the peneplain ends abruptly. The south coast, though frequently 
cliffedp is generally lower, the 150-foot contour commonly lies 
twenty miles inland, and the estuaries and bays are broad and open. 
Climatically the south coast i$ milder and not quite so humid as the 
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north. Yet paradoxically the north coast has a more prosperous 
agricultural life, the result of centuries of effort. 1 

Nearly three-quarters of the population of Brittany live in Armor, 
Although the term 'ceinture ilorie' is sometimes used to describe the 
coastal zone, it indicates a peripheral continuity which does not 
actually exist; the alternation of valley and inlet with ridge and 
peninsula has resulted in the growth of small towns and villages, each 
with a closely settled but limited hinterland. Most of them arc 
fishing ports, some with a small harbour exporting agricultural 
produce and importing coal, fertilisers and oil. Others lie at the 
heads of the estuaries, the ' lilies fiuvto-mariti»tes\ On the north 
coast stand Dinan 2 on the Knncc, St. Bricuc (the biggest town in the 
north, with i,000 people) on the Gouel, and Morlaix on the Rividre 
de Morlaix, I he last although well inland has a tittle port with a 
dock. Similarly Quimpcr (19,600 people in 1954), placed far inland 
at the head ol the Odct ria, is the administrative centre of Finlstcrc 
and a prosperous little market-town. Vanncs, the chef-lieu of 
Morbihan, w ith a population or 28,400, is situated where a group of 
valleys open into the northern angle of the large Baie dc Morbihan. 
The only concentrations of population on the Breton coast are at 
Brest and Lorient, mainly the result of their function as naval bases. 3 

1 he emphasis in Armor Is on agriculture, both dairying and the 
production of primeun, utilising‘pockets’ ofland around the bays 
and the larger areas of reclamation, as on the former marshes of 
Do! which provide both pasture and excellent soils for vegetables. 
Early potatoes, cauliflowers, onions and salad vegetables are ex¬ 
ported both by rail to Paris and by boat from St, Malo, Morlaix 
and other small ports to Great Britain. 


The tourist industry is an additional source of employment. 
Capitalising the magnificent coastal scenery, the secluded bavs and 
harbours, in fact the general charm of the Breton laeid- 



and wool produced homespun doihing 
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was remote and of necessity largely self-sufficing. Both flax and 
hemp were grown, the latter for ropes and cordage. Only a small 
textile factory survives at St. Brieuc. At two or she larger centres, 
Brest and Loricnt, shipbuilding and repair work for the French navy 
are carried ou( n and near the latter (he steel works of Hcnnebont 
make tin-plate for the canning industry. The building and repairing 
of boats is carried on at many of the harbours around the coast. 

Fishing.—The sea may either provide the farmer with a supple¬ 
mentary occupation or offer full-time employment as a fisherman or 
m the French navy and merchant marine. At the census of 1954 
about 21,500 people in Ehe six coastal dtfpartcments were returned as 
full-time fishermen, oT whom half lived in Finistire. This figure 
represents 40 per cent of all the personnel in the French fishing 
industry, and it must also be remembered that many of the 5,000 
men employed in the trawler-fleets of Boulogne are Bretons, 

Many fishing harbours arc scattered around the coast, indeed 
almost every bay and inlet has a few boats; four appear in the 
official French list of fishing-ports (out of a total of thirteen), as 
follows: 

Total Catch * 1958 
{Thousand TcwiJ 


Lorient , 

* 45 0 

Concarncau 

* 359 

Doujmenez 

* IfrS 

Le Gnihimic . 

* 51 


Source: Camiti Ccntrai dts Pfcha Maritime!* qtinted in Annuaitc 
statistique* WSPr 


It must be remembered that these figures do not include the less 
important fishing harbours such as Cancul^ Paimpol, St. Brieuc, 
Tr^gmer, Lannion, Morhix, Camarct, Brest and Audferne, which 
each land a few hundred tons of fish cither for local sale or to des¬ 
patch via the larger centres. The table does not include subsistence 
fishing, nor the quite valuable catch of crustaceans and shell-fish. 1 

The fishing industries of north and south Brittany are markedly 
different. At many harbours in the north the men engage in coastal 
fishing for herring, mackerel, skate, turbot and mulfc!, a scattered 
and unorganised industry on a subsistence or part-time basis* where 
each patrQn-proprt&aire owns his boat. Some shrimps and shell-fish 
are gathered, mainly by women, there is sporadic fishing for crusta¬ 
ceans, and the cultivation of oysters at Trdguier. At Roscoff lobsters 

1 The French statistical returns dislinyuiib between matures and coqwilages. 
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caught off the Moroccan and Portuguese coasts are stored alive in 
tanks. Once sea-going schooners operated from St, Malo p St, 
Servan, Paimpol and Cancale. Indeed, as late as 1937 St. Mafco was 
the third fishing port of France in terms of shipping tonnage; the 
rerretieuviers sailed every March for the cod-fisheries off Newfound¬ 
land, where they were based on St, Pierre and Miquelon, or for 
Icelandic waters, and the port bandied a quarter of alt cod landed in 
1937 in France. Today much of this activity has passed to the steam- 
trawlers of Boulogne. 

One associated industry along the north coast is the collection of 
seaweed, the gasman and varech t cut at low spring-tide by long- 
established custom from barges or collected in carts from the wave- 
worn platforms. It is used as manure, particularly on the potato 
fields, or for the extraction of iodine. 

On the south coast fishing is organised on a larger scale. The 
waters of the Bay of Biscay are warmer than those of the English 
Channel, and sardines and white tunny ( german) provide the main 
varieties; in point of fact the total French catch of each of these 
species is exceeded only by shat of cod. The sardine-fishing season 
stans in the Golfe dc Gascogne in February, and the fleets of batemtx 
sardinkrs work gradually northwards during summer, ending for the 
year off Fmblcre in November. The fish are caught in fine-meshed 
drifl-ncis (hvtfuites). The white tunny is fished between July and 
October, using rods (tangons) fixed to the base or the mast. 1 Miscel¬ 
laneous fish are caught by steatn-truivlers based on Lorient. which 
operate as far afield as the waters off south-west Ireland for hake and 
skate, and drifters fish for mackerel and whiting, 

Lorient is the main fishing port of the Breton coast A modern 
fish-dock was built in the years following the war or I9I4-1G at 
Keroman, 2 to the south of the main commercial and naval port of 
Lorient, where the river Scorff enters the Blavet river. As a result* 
while Lorient handled only 8*000 tons or fish in 1913* this had 
increased to 33,000 tons before the war of 1939-45, a figure which 
was soon attained again after a war-time decline, and in I95S reached 
over 45,000 tons, second in France only to Boulogne. The facilities 
include two large basins, fish warehouses, a cold-store, m ice-making 
plant, and coal- and oil-fuelling facilities for trawlers. Railway- 
sidings alongside the fish-market enable refrigerator-cars to be 
loaded lor express despatch to Paris. Concarneau and DouJimenez 
are the bases of most of the sardine- and tunny-boats. Each of these 

1 C. Robcrt-Muller. La Pcche el la conserve du ihon dans la Bretagne de 
r Alla ntique \ in A+tft G. ( 1936), voL xlv p pp. 375-98. Ste also Makes ef pccheur* 
dc la Bretagne A liantique, by ihe same author (1944) 

^"-Muller, ' Lc : Nouveau Pori cfc pM* de Lorientin A + de C ♦ 
(I927L vol. xxxvi, pp. 193-212. 
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has factories where the fish arc canned, using women on a part-time 
piece-work basis. 

Crustaceans and shell-fish provide an important itetn along the 
south coast. Lobsters are caught either in wicker-pots (rtuim) or 
in heavy nets dragged along the bottom. Some vessels go for three 
months to the coasts of Portugal, Morocco and Mauretania, return¬ 
ing with their catch of live spiny-lobsters (langoustet), to be stored 
in tanks at Concarneau, Audierne and elsewhere until required for 
market. Oysters are cultivated at Auray, La Trinite and Cumae, 
but on a smaller scale than further south at Arcachon. Mussels 
are reared in the Vilaine estuary near Peneslin, where large culture- 
beds (known as bouchots) are enclosed between long palisades. 

The Ports. The port and naval base of Brest 1 is situated on the north¬ 
ern side of the Rade de Brest, a sheet of water nearly sixty square miles 
in area, reached from the open sea through the rocky channel of the 
Goulet de Brest, three miles long but only a little over a mile wide be¬ 
tween the mainland and the northerly part of Crozon (Fig. 105), The 
town has grown up on either side of the Penfeld estuary', which is 
spanned by the largest lift-bridge in Europe, opened in 1954. Quays 
and basins line this estuary and the shores of the Rade itseir, pro¬ 
tected by moles. Most of the port is accessible at the lowest tides 
to vessels drawing thirty-two feet, and the only locks are for entry 
to the dry-dock t in places least depths exceed sixty feel. The 
naval port (port milt wire) occupies the Penfeld river and the Laninon 
quays to the west of its mouth, where dredging enables large curriers 
to berth. The Port de Commerce occupies the quays and basins 
to the east of the Penfeld estuary, 

The growth of Brest dates from the rise of France as a naval 
power in the seventeenth century, and Richelieu and Vauban carried 
out works to develop both the naval base and the arsenal, so that 
the heavily fortified shores of the Goulet made the base virtually 
impregnable from the sea. In the late nineteenth century the outer 
harbour in the Rade was developed, following the building of the 
moles. During the war of 1 939-45 the port was used by the Germans 
as a submarine-base, and in addition the Scharahorst, the Gueisetsau 
and the Prinz Eugen lay there for many months. The installations 
were heavily damaged from the air, 3nd at the date of the liberation 
(September 1 7th, 1944) the port was hardly usable; nearly 2,000 
vessels were sunk in and around the waters, The work of recon¬ 
struction was badly set back in July 1947 by the explosion of a 
cargo-vessel laden with ammunition. By 1949, however, nearly 
90 per cent of the quays and basins were usable, and the naval port 
1 I.. Chaumcil, 'Sur I'emplacement de Brcu et de Loricnf, in Vnmrsite tit 
Rennes, volume jubiLiire (1952), op. eit., pp. 358-64. 
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was once again functioning, Brest has an important role today 
as one of the N.A.T.O, ports. 

The commercial harbour handled just under a million tons of 
freight in 1933, of which about one-third was coastal. Trade was 
of course at a standstill during and immediately after the war, but 
in. 1946 shipments of American coal were directed through the 
port; in 1947 some 857,000 tons of freight, most of which consisted 
of coal, was handled, This traffic has again declined, however, 
and in 1958 the freight amounted only to 886,000 tons, about a 
third of which comprised exports. The chief imports were coai 
(269,000 tons) and mineral oils (181.000). Only 1,347 vessels used 
the port in 1956. compared with over 4,300 in 1938, and the total 
net tonnage was only i-25 million out of a French total of 93 
millions. 

Brest is very' isolated for passenger traffic os compared with 
Cherbourg and Le Havre, the railway route from Paris is long and 
quite difficult, the hinterland is restricted, and the commodities 
produced (mainly perishables) can move more convcnicntlv east- 
wards by rail or directly from Channel ports such as St. Malo, 
Finally, although it has a splendid harbour, the approaches are 
difficult, and arc endangered by rocks, fogs and storms. 

The shipyards situated along the Penleld river have turned out 
many warships, including the Richelieu and the Dunkerque, and 
numerous submarines, in 1957 the 22.000-ton carrier Ckmenceau 
was launched. Most ol the repair- and machine-shops have been 
rebuilt since the war, and there arc ancillary engineering industries 
and chemical and explosive factories. As u result of these activities, 
together with its funciion as a market- and servicing-centre for 
western Brittany, Brest had a population of 111,000 in 1954 

Lorient has already been mentioned as the second fishing port 
of France, and it possesses various fish-processing and fish-preserving 
industries. Lorient, a creation of the Breton merchants in the 
seventeenth century as a base for ships trading with India, was 
established on a creek where the ScorlT enters the Blovet csluurv. 
The Compagme commercide des Indet orientates' named 


L ° ncnl> . and developed it as an emrepot, with large storehouses 
and repair-yards. Lorient declined after the virtual disappearance 
of the French empire m India, and when the company rased to 
function the port passed to the French Government Ship-building 
and -repairing yards were then created. Several cruisers were 
launched there in the mter-war years, although destrovers tnd 
submarines were the chief vessels handled. During the war when 
it was used by tite Germans as a submarine-base the town and nort 
were badly damaged. Its population fell Iron’ 46 «M) S 
12.000 to years lator, alll „, ugh by ,„ 4 it Jr^Si to re 
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war figure, Lori cut's importance is now almost wholly as a lishiug 
port* Tor much or the arsenal has been dosed and its activities 
transferred to Brest. The commercial port, which before the war 
of 1939-45 handled annually Haif a million tons of freight, is now of 
little importance; in 1958 it imported 200,000 tons of mineral oil 
and 90,000 tons of coal. Hennebom, sis miles further up the Blavet 
river, has a small steel and tinplate works, serving the fish- and 
vegetable-canneries along the Breton coast. 

ARCOtiT 

The Breton peninsula rises inland to two areas of upland standing 
above the general level, separated by the east-west valley of the 
Aulne. The larger mass in the north is the Montagues d'Arrdc, 
mostly consisting of granite and Devonian sandstone; much is 
above about 850 Teel and the highest point, the Signal de Toussaines, 
reaches 1,260 feet. This upland continues eastward as the Landes 
du Menez, whose swelling eminences just exceed 1,100 feet* and 
beyond as the hills of Alen^on overlooking the Sarthe valley; here the 
Butte des Avatoirs attains 1,368 feet, the highest point in Armorica, 
This elevated country in the east includes stretches of moorland, 
peaty swamps and woodland, bui much is the typical Socage Nor- 
maud. While the summits arc usually rounded and smooth, here 
and there rise tor-like masses of granite, and in some places narrow- 
ridges of resistant sandstones have weathered to form groups of 
crags. This line of upland forms the main longitudinal watershed 
of Armorica; short streams flow directly northwards in deeply-cut 
valleys to the Channel (the Guer, Tricux, Gouet Arguenon and 
Ranee), while others drain west and south to the Aulne + directly 
to the Bay of Biscay, to the Vifcaine system, and in the east to the 
Loire via the Sarthe and Mayeline. 

The southern ranges of hills are much lower and less continuous 
than those in the north, and in places are broken through completely 
by such streams as the Blavet. In the Montagues Noires, the ridge 
to the soulb of the CMtcauJin depression, the highest point is 1,070 
feet, but elsewhere the inconspicuous summits rarely exceed 600 feet, 
covered with moorland and peat-bogs, and diversified only by occa¬ 
sional granite tors. 

The limitations of Arcoct, the result of its upland relief, its poor 
acid soils and the bleak climate, have already been indicated: the 
farms among the borage country grow rather poor crops of buck¬ 
wheat. rye and potatoes, and maintain some cattle and sheep. The 
density of population averages about 100 to ISO per square mile, only 
from a third to a quarter that of the coastal strip, Settlement is 
widely distributed in the form of hamlets and isolated farms, usually 
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si led on gentle slopes be tow exposed hill-lops but above the marshy 
valley-floors and depressions. Often these farms are accessible only 
by deeply sunk muddy lanes. This is one of ihe areas which has seen 
much emigration from the rather hard rural existence to the towns— 
lo Rennes, Nantes, Angers and Paris, 

The few towns of note are Fougeres in the upper Couesnon valley 
in ihe east, Guin gamp and Loudeac in Cotes-du-Nord, and Pontivy 
and Ploermd i n M orbihan. M ost of these a re marke t-eentres, sit uated 
at road-junctions where the few north-south transverse roads make 
their way over the moorlands to link up with the three east-west 
routes: the main A r 12 along the northern edge of the Montagues 
d'Arrce through St, Brieuc and Morlaix, a secondary road along the 
central depression, and a road from Nantes via Quimperii skirting 
the southern margin of the Landes de Lanvaux and the Montagncs 
Noires. The two main railway lines follow approximately the trend 
of the northern and southern roads, and another single-track line 
runs along the central depression from Rennes lo Carhaix before it 
cuts north-westward to Morlaix. Only two transverse lines make 
their way across the peninsula, a central one from St. Brieuc via 
Loudeac and Pontivy to Quiberon, and an eastern one from St. 
Male to Rennes, from which one line continues via Redon to St. 
Nozairc, another directly to Nantes, The line south from St, Malo 
to Nantes carries through-trains to La Rochelle, Bordeaux and 
Bayonne (including the ‘Cure d’Enteraude-Pyrenees' express). It 
is a reflection of the seamy population and limited resources of 
interior Brittany that the large area enclosed by the main lines is 
served only by a limited mileage of narrow-gauge light railway. 

The long Nantcs-Brest Canal (Fig. 89) wanders north-westward 
from Nantes via Redon and Pontivy (where a short branch continues 
to Lorient), thence to the canalised Aulne below Carhaix. The 
difficulty of this route betw een Pontivy and Carhaix is shown by the 
fact that 201 locks are required. The section between Nantes and 
Redon carried 436.000 tons of freight in 1958. but that beyond Redon 
only 34,000 tons. 

THE BASINS 

Three distinct basins are contained within the uplands: Chateaulin 
(the lower Aulne valley) in the west, Rennes occupied by a series of 
rivers converging on the Vilaine, and Laval in the east (the valley of 
the middle Maycnne). 

The valley of the Aulne, between the Montagncs d’Arrce and the 
Montagncs Noires, opens westward into the Radc dc Brest. The 
lower Aulne itself forms a series of deeply incised meanders (Fig. 
105). The basin is floored with Lower Devonian shales which have 
weathered to form rather wet day-soils. In spite of its low altitude 


ARMORICA 


469 


compared with the uplands to north and south, this basin is not 
densely populated, though a string of villages and small towns, 
including Chateaulin itself, lies along the main road and the Nantes- 
Brest Canal. It is a dairying region, and potatoes are extensively 
grown. 

The basin of Rennes stands out as the largest area of Lowland in 
Brittany, where the Seiche, Vilaine, llle, Flume, Meu and other 
streams converge before flowing south-westwards to the Bay of Biscay. 
Faulting has contributed to the Formation of this basin ; the southern 
edge is defined by the Faille de Fontrian* which in places forms a 
quite distinct fault-line scarp. 1 Lt is floored with areas of Tertiary 
rocks, for the depression seems to have been occupied by a lake, 
certainly in mid-Tertiary times. Various Oligocenc. Miocene and 
Pliocene deposits have accumulated, including patches of distinctive 
shelly sands (fahws ). Most of these newer materials have been 
removed, so exposing tracts of schists, shales and sandstones* and 
even in some places (as to the north-east of Rennes) masses of 
granite. The result is that both relief and soils are diversified. 
Rennes itself lies near the confluence of the llle and the Vilaine at a 
height of 175 feet* but the interfluves between the streams rise to 
400 feet. 

The surrounding uplands are mostly moorlands* although some 
pines have been planted, while the valleys are chequered with 
meadows and arable land. The lower Lind more sheltered basin experi¬ 
ences a climate appreciably drier and less windswept than the uplands 
to the west, and it is the scene of a prosperous mixed agriculture— 
dairying, stock-raising, cereal cultivation and market-gardening. 

Many small towns occur in the valleys, but Rennes is pre-eminent, 
for with its population of I24 t (K>0 in 1954 it contained nearly a fifth 
of the total of Ule-et-Vilaine. 2 Us central position has been appre¬ 
ciated for two millennia, for it was the capital of one of the main 
Celtic tribes, then a Gallo-Roman town, and later the chief town 
first of the duchy then of the province of Brittany, where the Breton 
parfement met. It was largely destroyed by fire in 1720, and the 
new town was attractively laid out with spacious streets and line 
squares. In the nineteenth century Rennes expanded rapidly as a 
communications centre; eleven radial roads now converge and two 
railway Sines cross here —the transverse line from St. Malo to Nantes 
and the longitudinal line from Paris and Lc Mans to Brest. Quays 
line the banks of the Vilaine (which is navigabte to the sea} and of the 

J A. Meynics 1 , ' Influences leetonique* stir lc relief dc I a Bretagne'. In A . de G, 
(1947X vdl. |vi, pp, 170-7, examines some of she p^omomholOgica! complication* 
inherent in the formal tori of the Rennes basin. 

1 A. Meynicr nod Clir. Loscun, 'Rennes', in A, de G. OWk VOL Sxv T pp. 
159-69, is an account or * Its fonaions whamts r of *ta capitate de la Bretagne'. 
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llle-Ranee Canal, which provides a minor and little used water-link 
across the peninsula (Fig, 89). Rennes is an industrial centre with 
tanneries, shoe Factories, a hosiery factory, chemical works, minor 
metallurgical works, a large factory producing many kinds of 
brushes (including special types of pig-bristle), and printing works. 
In 1951 the Q'tr&ett works were opened outside the town. It is a 
commercial and servicing centre, the market for the surrounding 
agricultural lands, and an administrative, judicial and cultural centre; 
there is a famous university with a distinguished school of Celtic 
studies. 

Further east, on the borders of Armorica, h the basin of Laval, a 
depression floored mainly with Lower Devonian and Lower Carboni¬ 
ferous rocks, diversified on the one hand by outcrops of granite and 
a long narrow ridge of rhyolite, on the other by tracts of Pliocene 
sands and gravels. The basin is crossed transversely by the well- 
defined valley of the Mayenne, which, rising in the Avaloirs upland 
to the north, flows southwards to join the Loire below Angers. At 
Laval the floor of the valley lies at 150 feel above sea-level, and its 
clay-soils result in a varied agriculture of dairying and market- 
gardening , Laval, with a population of 34,600* is the market town 
for the middle Mayennc valley, a route-centre halfway between Le 
Mans and Rennes, and a small industrial district. At dairy factories 
in the town and in neighbouring villages the famous 1 Port-Salat* 
cheese is processed. On the original basis of wool from the moor¬ 
land sheep and locally grown flax and hemp, Laval became a thriving 
textile town, and today it has factories making cotton cloth and 
drills of cotton-linen mixtures, together with various branches of 
hosiery manufacture. Attractive marbles are obtained from neigh¬ 
bouring quarries. Mayennc, higher up the river ? shares on a smaller 
scale the industrial development of Laval, but has a population of 
only about 9,000. 

COTENTIN 

The Coteniin peninsula and its ‘roots" consist of three distinct 
structural regions. In the north granite massifs and Pre-Cambrian 
schists form the north-western (Cap de la Hague) and north-eastern 
{Pie. dc Barfleur) headlands of the peninsula, and the same type of 
rock comprises the little massif of Les Pieux projecting towards the 
west coast. The moorland hills rise above 600 feet, interrupted by 
the wide valley of the Divetie worn in Silurian slates and shales, and 
opening imo the broad north-facing bay on which stands Cherbourg 
To the south of these granite hills, the Silurian and Lower Devonian 
rocks give rise to undulating country* with occasional summits 
rising to over 400 feet, dissected by little streams mainly flowing 
eastwards. 
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The cent rat and eastern part of Colentin consists of the lowland 
basin of VaJognes and Carentan, drained by the rivers Douve and 
Taute into the broad Baie des Veys. Geologically this basin is most 
varied; oulcrops oFTriasslc and Jurassic rocks in the north-east and 
of Permian rocks in the south arc separated by lowlands covered with 
Pliocene deposits and recent all avium. The flat plain of Carentan* 
formerly marshy along the river valleys, is still liable to flooding as 
a result of the convergence of so many meandering streams towards 
the Baie dcs Veys. fn the centre of the peninsula, forming the heart 
or this lowland belt, lies a circular depression, four miles in diameter, 
the Prairies marecageuses de Gorges, partially drained by the Canal 
du P!cssis + and to the south-east of Careman the land is seamed with 
drainage channels. The main line northward through Carenian to 
Cherbourg is carried on an embankment because of this liability to 
flooding. 

To the south of this central lowland the ancient rocks once more 
appear, rising southward to the hill-country of the CoJIines dc 
Normandie and reaching heights of well over a thousand feet. These 
uplands form the watershed between northwards flowing rivers such 
as she Vire, Aurc and Qrne, and the Mayenne and its headsircams. 

The coast of Colentin 1 differs markedly from that of Brittany, 
except in [he north where there are some dsffed promontories and 
at two places in the west where the granitic Cap dc FlamanvilJe rises 
steeply to over 2SO feet and the Pie. du Roc projects sharply into the 
Baie de Mont-Sl. MichtL Hlscwherc by contrast the coast is low 
and rather featureless; on the west are the sweeping curves of several 
bordered with broad sandy beaches and backed bv dunes, 
while on the cast behind a similar littoral lie marshes seamed with 
drainage channels. Some of the dunes arc fifty or sixty feet in height; 
at places along the west coast the sand blows inland, but most of 
the dunes arc now planted wilh pines to prevent any further move¬ 
ment. 

It has already been stressed that Manche, which comprises the 
whole of the peninsula and its * roots", is the most important depart¬ 
ment or France for dairy cattle, that almost two-thirds of its sur¬ 
face is under permanent pasture and a further 10 per cent under 
rotation grassland, in truth a * monoculture de Pherhe*. The cattle, 
gradually improved by careful maintenance of pedigree in the 
"herdbook normand\ are bred both for milk and meat* Milk, 
buster and cheese are sent to Paris* and live bullocks and heifers are 
sold out of the district. Sheep are reared on both the upland 
grazings and on the salt-marsh pastures in the south-west along the 
shores of the Baie de Mont-St. Michel and in the east between 
Montebourg and Sic, Mcee-Eglise; The distinctive types include 
1 F. July, "Lfi LiUOfai slu Countin'. in A . dir G. (1999), wl. xtviii, pp. 225-34. 
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the Cvrentin breed in the north, The Avranchttin variety in the south, 
and the grevins along the coast. Horses and poultry, particularly 
geese, are also reared. 

Despite the dominance of ivcstock, some arable cultivation is 
Found, As in the bocage generally, barley and oats are grown for 
animal feeding, root-crops such as potatoes, and vegetables* and 
there are pleasant orchards of cider-apples. As a result, nearly half 
the working population of about 217,000 (1954) in Manche was em¬ 
ployed in agricullurc- 

No celntitre dorit has developed along this Coiemin coast as in 
Brittany* and most of the rural population lives inland, spread over 
the counlryside in villages among the bocage, Occasional larger 
towns are market-centres for agricultural produce, such as Valogn.es 
in the north. Carenian in the centre. Coutances on the west and St. 
L5 in the south; the last was so grievously damaged in 1944 that its 
population was then reduced to half its pre-war total of 12,000, The 
industries consist of the processing of agricultural products, such as 
making butter and cider. 

Few settlements are found along the coast itself, since except in 
the west it offers small attraction to holiday-makers, and the exposed 
shallow anchorages are of little value as harbours. One exception 
is Granville (Plate L), perched on ihe southern side of the clilTed 
Pte. da Roc. from which a breakwater projects south-eastward to 
give some shelter to a basin and to a wet-dock. A Tew resorts in 
the west make use of the sandy beaches, such as Granville* Carteret 
(where the bathing is superb in the Atlantic rollers on the shelving 
sandy beaches) and Lc Bee de Carolles. Fishing is carried on From 
a few porls—Barflcur, R£gnevilte and Granville—and oyster-beds 
are cultivated at St. Vaast-la-Hougue in the north-east. 

The port of Cherbourg stands on the northern shores of the 
Cotentin peninsula where a broad open re-entrant appears in the 
coast. As a natural harbour the site is poor, but its modem advan¬ 
tage lies in its virtual mid-Channel position, only eighty-three 
miles south of Southampton, It was a minor naval port for cen¬ 
turies! but its value was limited because of its exposed situation. 
A few years before the French Revolution the immense work began 
of constructing the Digue Centrals, a breakwater three miles in 
length running west-east and enclosing the Grande Rade within 
its shelter- this was not completed until I&53, Flanking moles 
project from either side, the eastern taking advantage of the rocky 
mass of the lie Pck^e. Work has progressed steadily, and several 
basins and docks have been excavated from the slate rocks on the 
western and southern sides of ihe harbour. In the inter-war period, 
the decision to make Cherbourg a transatlantic terminal and port 
of call was implemented by the construction of two inner moles 
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enclosing the Petite Rade, within which a large basin, the Darse 
Transatbntique, was completed, with liner-berths providing least 
depths of forty feel. On the east of the liner-bus in is the recently 
completed Qiiai de Normandie, 

The port was seriously damaged in the later stages of the war, 
although captured speedily by the American forces. But most of 
the port installations and the Care Maritime were destroyed, the 
two main quays were completely unusable, and the rades were 
encumbered with wrecks, However, Cherbourg was used as a 
supply-port for the American forces in Europe, and temporary 
facilities were rapidly installed. After the return of the port to the 
French authorities in October 1945, ambitious schemes of restora¬ 
tion and improvement were steadily pushed ahead, a new Gure 
Maritime was built, and the Darse Transailaniiquc was recon¬ 
structed. It has resumed its function as a liner-port ; although 
only 579 ships docked in 1958, their total net tonnage was 4-3 
millions, the sixth French port in that respect. Its importance 
has, however, suffered by comparison with Le Havre; the latter 
embarked 70,000 and disembarked 63,000 passengers on the North 
Atlantic services in 1958, while Cherbourg's Figures were only 
24,000 an d 18,000 respccli vely, 1 n poi nt of fact, Che rbou rg at present 
is used not by French shipping companies but by foreign lines (the 
‘Queens' call regularly), for French liners operate trom Lc Havre. 
Its small commercial port before the war handled a quarter of a 
million tons of freight. Imports of American coal exceeded a 
million tons in 1948, but this has been greatly reduced, and only 
45,000 tons were imported in 1958. 

THE LOWER LOIRE VALLEY AND ESTUARY 

The Loire enters its lower section at Les Ponls-de-C£, a few miles 
above the confluence of the Maine; at this point the river is only 
forty-six feet above sea-levei, yet it is still ninety mites from the sea. 
A sudden change occurs in the geology of the valley, for the river 
leaves the Upper Cretaceous area of Tourainc and Anjou and 
crosses obliquely the ancient rocks of the southern part of the 
Armorican massif, which here forms a subdued peneplain. Between 
Les Ponts-dc-Ce and the Maine confluence (he flat-floored valley 
is trenched into Lower Palaeozoic slates, which are worked near 
Angers at Trdlaze, France’s largest quarries. Then the valley 
widens out across Coal Measure shales between Montrelais and 
Anccnis, but near Champtooeaux it is again constricted almost to 
a gorge through a narrow outcrop of Pre-Cambrian schists. From 
here to Nantes the valley widens out once more across soft shales, 
thickly covered with marine clays, sands and river alluvium. The 
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flood-plain consists of marshlands extending for several miles along 
both sides of the river, seamed with drainage ditches and crossed 
by embankments. At Nantes, where the Loire is joined by the 
Erdrc from the north-east and the Sevre from the south-east, the 
over splits up to enclose several large islands. A long narrow ridge 
of granite, rising to about oOO feet and known as the Sillon tie Brc/cgflc, 
almost reaches the north bank of the Loire; on its south-racing 
bluff stands the city or Nantes, The Sillon, which rises almost to 
300 feet and is covered with heath, presents u steep slope to the 
south-west. 

From Nantes the Loire estuary extends for thirtv miles to the 
Bay of Biscay ; its mouth lies between the Pic, de St. Gildas and 
the Pte. dc Chcmoulin. The bed or the cstuarv as Tar downstream 
as Cougron is cut in schistose rocks upon which quantities of 
alluvium have been deposited; this section of the river is dyked 
and the shipping-channel is constantly dredged. Below Coupon 
where the estuary opens out, the branches of "the river How between 
elongated islands and ever-changing sand-banks, despite dredging 
and the construction of groynes and training-walls. Before^the 
river's final entry into the Embouchure de la Loire the valley once 
more narrows, for a low interrupted granitic ridge, trending almost 
parallel to the Sillon dc Bretagne, forms steep rocky headlands on 
either side of the river. The town of St. Nazairc is built on the 
granite Outcrop on the right bank, while the port has been developed 
to the east where downfaulted slates afford easier ground Tor doek 
excavation. 


Both banks or the estuary are bordered with marshlands On 
the north side, between the Sillon de Bretagne and the granitic riche 
on which stands St. Nazaire, is the Grande Bricre, 1 an ancient auir 
of the sea partly filled with alluvium and still sometimes inundated 
in winter. Parts have been drained by the construction of the Canal 
de la Bomllaie in the north-east and the Canal dc Trignac m the 
south-west, but there are still rccd-covcrcd wastes, shallow dtanss 
and bogs from which peal is cut,* The estuarv marshes on the 
south have been dyked and for the most pan drained. Further 
west the marshes between Le Croisic and the mainland are covered 
with rectangular pars where salt is recovered by evaporation a 
A varied agricultural economy is found along the lower Loire 


la lourbe cn Grande 


< A.-M. Charaud. 'L'Habtot « Ja structure agntin de t a Grande Briire et 
dcs Marais dc Dcmges . in A. de G. (IMS;, vol. ivii, pp. ] 19.30 
1 Pti. Dccrjcnc ami P. Moreau. * L'Eiploir q [ io n dc 
iri£n-\ in G4ogrqphia (1955). vol 40, pp. 22-7. 

1 A wry detailed study of the salt industry of western France from Morhihin 
to the Gironde, with defied mips of pans, etc., is afforded hy W CehS 
*Dw Saligartcnlandschaften an dcr franaJiLschen Atlamikkilstc’ in P^rZ^ll 
geographic!" MitteUmgm <J94S), vol. 92. pp. 134-J4. ’ 
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valley. The area around Names and along the Erdre and Store 
valleys is important for market-gardening; 1 such communes as 
La-Chapel le-sur-Erdre t Carquefou, St Julien-de-Concelles, Vertou 
and Sl Herblain are each the centre of intensive vegetable cultivation, 
especially for the production of perils pois and haricot beans, to be 
consumed in Names, sent to Paris, supplied to shipping or used for 
preserving. Some dairying on the reclaimed meadow-lands supplies 
Nantes, while on the higher terraces away from the flood-plain, 
particularly on the south- and east-facing slopes of the Si lion de 
Bretagne, are orchards and vineyards. 

Several towns and villages stand along the terraces of the lower 
Loire, minor centres of agricultural activity* occasionally of quarry¬ 
ing (as at Montjean, Chalonnes and Tr£laz£) r Between Nantes 
and Coueron are several small subsidiary ports—La Martini ire, 
Le Pellerln, hid ret and Basse-lndre* and near the mouth of the 
estuary St* Nazairc, Donges and Faimbccuf; these serve the 
Nantes industrial region. Thus at Donges is the refinery of Rajfineries 
frmfaises de Pfirole de i'Atfontique* with a through-put In 1954 of 
1-8 million tons of crude oil. It passes various hydrocarbon by¬ 
products to the ProgU-Eiectroddmie works at Pont-de-Claix. Paim- 
boeuf imports phosphates and pyrites Tor near-by chemical-works, 
Coueron has the Port-Gibaud non-ferrous metallurgical plant (lead, 
copper and brass), another large chemical factory is served by Basse- 
Indre, and on the north bank between the last named and Coueron 
are the large steel-works of the Etabfissements J- J- Cunitiud et 
Forges de Basse-hulre. At Indret are She construction shops of the 
If sir te d'Etat de ia Marine. 

St. Nazairc, 5 near the northern entrance to the estuary, was only a 
fishing village of 3,000 inhabitants a century ago. Its development 
began in the mid-nineteenth century, when a basin was constructed 
as an outport to accommodate shipping unable to negotiate the 
estuary to Nantes. Even though a channel is now carefully main¬ 
tained for the benefit of Nantes, St- Nazairc has continued to flourish. 
Its basins have increased in number and size and indeed the Bass in 
de Pen hoe l t entered by a huge entrance lock, provides one of the 
largest docks in Europe; this lock served as a dry-dock, and was 

1 M.Oliviero,' Les Cultures marakhirts de la banlicuc nantaisc*. in Chronique 
giQgrvphique rfes Pays Ceites (1953) t [no vol, aumb,>, pp. 272-33* which includes 
a detailed map. 

1 A.-M, Pavanl-Chnraud. + Lc Dcvcloppemem de Dcmgcs h centre pclrolier de 
la Basse-Loire', in A . de G* (1953X vol. Ixli, pp, 25Q-7Q, affords a full account of 
the development of the Raffitteries fran^ahei de F/rrote de PAifanfiyue. established 
in 1943 by lhe merging or two firms. The name or the company has recently 
been changed to Amw F.A , ; its output in 1953 was 203 million lorn of hydro¬ 
carbons, 

1 A very detailed account is provided by M- Burbance, SaiM-Naznfre (1943>. 
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used to accommodate the Normandie. The strategic significance of 
St. Nazaire was such that the occupying Germans made considerable 
use of it, and concrete submarine-pens were built. The port suffered 
severe damage as a result of the raid in April 1942, when the outer gate 
of the lock to the Pen hoe t basin was wrecked by the Campbeltown, 
an d by h eavy AI tied a ir bom bard men t, A It hough m any i ns t alia t tons 
were ruined, the other quays and locks which the Germans had 
planned to destroy were saved by the capitulation. Nevertheless, it 
was four years before the port was restored to full service. 

St. Nazal re still acts as an out port for Nantes, and coal, oil, 
mineral ores and other raw materials are landed. Its chief impor¬ 
tance is, however, as an industrial centre, especially for shipbuilding, 
and two of the largest French firms, the Chant iers tie St. Nazaire- 
Penhoiit and the Chant iers Je la Loire, operate; the Normandie was 
built in 1935 and later the 35,000-ton battleship Jean Ban. In May 
I960, the France, the world’s longest ship, was launched. To the 
north-east of Si Nazaire, at Trignac, are the steel-works, employ¬ 
ing over 3,500 men, of the Usirtes metatlurgiques do la Basse-Loire. 
Other activities include ship-repairing, marine engineering, the 
making of ships* cables, the large plant of Fabrique A ir-Uquide which 
produces liquid oxygen, a chemical factory for processing North 
African phosphates, a refrigeration plant, breweries and vegetable 
Canneries. The population of the town, over 40,000 in 1938, fell to 
less than 10,000 in 1945 a$ a result of the war, but by 1954 it had 
almost regained its pre-war figure. 

Nantes,—In spite of the rise of St. Nazaire and of the other estuary 
harbours, Nantes is still an important port, and with a population 
of about 242,000 is the tenth city of France. Its situation on the 
southern edge of the Sillon dc Bretagne has already been mentioned. 
The Loire flowed below the bluffs through a maze of channels, and 
successive schemes of reclamation have united several of these 
islands to the mainland to provide building land; the Erdre is now 
led through a tunnel into the mailt river. 

Nantes has long been a port at the junction of maritime and 
fluvial navigation, in the eighteenth century it was the leading 
French port, its many wealthy merchants trading with India, Mada¬ 
gascar and especially the West Indies. Constant work was necessary 
to maintain and improve the navigable channel, and the experiment 
was even tried between 1869 and 1892 of building a Canal Maritime 
along the left bank between La Martinicre and La Gruaudais but 
this was little used and was finally abandoned in 1911. Dyking the 
construction of training-walls and dredging have steadily continued 
and ships drawing about thirty-one feci can dock at any time, a 
substantial improvement since the war. When the German forces 
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evacuated Nantes in August 1944, they deli berate! y damaged much 
of the port; most of the bridges were blown up, 150 wrecks lay in 
(be river, and practically all quays were unusable. Within Tour years, 
however, the port was in virtually complete working order. 

In 195& about l + 9QG vessels of a total net tonnage of 37 millions 
used Nantes, St. Nazaire and the minor Loire ports. While in 1937 
about 2-7 million tons or foreign freight and 0-6 million tons of 
coastal freight (not including St Nazaire) were handled, in 1945 this 
had sunk to under 200,000 tons. The revival of industry, the restora¬ 
tion of port facilities, and the increase in oil-relining capacity pro¬ 
duced a rapid recovery. Crude oil 0-6 million tons), coal (353,000), 
phosphates, wine and pyrites are the main imports, and refined oil- 
fads (613,000) are the dominant exports. 

A range of industries is based on * colonial * imports (sugar-refining, 
rice-milling, tobacco-processing and oil-seed crushing), and on local 
market-gardening (the canning of vegetables, the manufacture of 
tin-plate). Consumer industries include the manufacture of furni¬ 
ture and wooden articles, glassware, paper, brushes, carbon-paper 
and typewriter ribbons. 

LA VENDEE 

The region to the south of the lower Loire, comprising more or less 
the present dftpancmenis of %^nd£e and Deux-S£vrc$* was formerly 
known as Bps-Poitou , 1 The term Vendee came into use in the 
eighteenth century, and the individuality of the region was manifest 
in 1793 when the peasants rose in a Counter-Revolutionary rebellion, 
Lo be later ruthlessly crushed by Napoleon. Today the term is used 
in a geographical sense to include also the bocage country of Les 
Mauges* now in the dgpartem&it of Maine-et-Loirc but once part of 
the ancient province of Anjou, which (centred on Angers) straddled 
the tower Loire valley. Geologically Vendee clearly belongs to 
Armorica (Fig* 103) T and its landscape too is similar, for the familiar 
hoe®g£ country is much in evidence, although lower altitude and a 
more southerly position induce features of land-use progressively 
more characteristic of southern France.- Maize, for example, begins 
to appear instead of wheat and oats. 

Vendee consists of the dissected and much-faulted remnants of 
one of the more southerly Armorican anticlines ; its "grain 1 trends 
distinctly from north-west to south-east. 3 Four individual units 

1 M, Gautier, La Mender esqulsse giographiqu* { 1949). 

x A.-M. Charaud, ‘Bocage ct plaine dans Tuuest cte ]a France', in A r de G . 
<1949), voL Lviii, pp, 113*25, analyses the agrarian struct art at the mccting-place 
of ptain# and borage in the deparfemenix of Loire-Irtfcrieunr and Vendee* 

3 See a detailed map of folds and faults within the Verdian massif, and a 
list of named anticlines, synclines and fault-lines, in R r Facon. ‘La Formation de 
1a Scvtc Niortaisc'* in Umvmitd de whom jubilalr* { L952), pp, 365-71. 
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can be distinguished : in the north-east is the country of Les Mauges^ 
in the centre the high upland area, the low-lying Plain? Vendiemw* 
and the coastal margins which include several tracts of marshland. 1 

Les Mxugcs*—This area, lying immediately to the south of the Loire 
valley between the Maine confluence and Nantes* is a plateau of Pre- 
Cambrian schists. Its general level varies from 150 to 450 feet, but 
it is much dissected by the winding valley of the Evre which flows 
northwards to the Loire, and by streams joining cither the Sevre- 
Nantaise on the west or the Layon on the east, both Loire tributaries. 
One or two gentle eminences stand above the general level, but the 
highest is only 575 Teet. The Manges landscape is essentially one 
of homage. 

The Central Upland*. — The uplands of central Vendee consist of a 
series of gentle ridges orientated along the usual north-west to south¬ 
east trend. This same trend is followed by the main drainage 
system, the Sevre-Nanlaise, which divides the central uplands into 
two parallel ridges. The eastern flanks of the uplands are drained 
by streams which ultimately join the Thouet and so the Loire at 
Sauiiuir. The higher central ridges consist of rounded masses of 
granite, known as les Hauteurs de b Gafin? or as les CaUines d? 
Vendde* The highest points form gentle eminences mantled with 
gritty or sandy soils; the summits are usually called pays, such as 
Ihe Puy Crapaud (the highest point, 963 feet) and the Puy Papin, 
They have a vegetation of ling, gorse, bramble, coarse grass and 
stunted trees, with many shallow lakes. 2 Occasionally tor-like 
masses of crags (such as the Rochers de Cheffois and the Rochers de 
MouiHeron) diversify the rather dreary moorlands. 

The lower schist country flanks the granite on the wesi, and on its 
clay soils has developed a bocag? landscape very similar to that oT 
Madges but lower in altitude. An interesting geological feature is 
the presence of a Long narrow inlier of Carboniferous and Jurassic 
rocks within the schists to the east of La Roche-sur-Yon, orientated 
along the usual Armorican trend between Les Essartsand St, Laurs. 
These newer rocks form the pleasant Flam? d? Chcmtatmay, with 
many of the boctig? characteristics, but lower and more sheltered. 

The Plame Vendeenne. The Pre-Cambrian schistose rocks continue 
westward towards the coast, though masked in places by patches of 

* L-M. Bourdeau, "La Morphologic de 3a lordure atlsuuique du Massif 
Vendee n\ in 4-de G. t1941), vol. xl, pp. B 1*95. Seeatao M. Ters, ■PernurKnce 
ei aFKicnnetd dcs grande* iignes du mesu hydrographique ct da nclicren Vendee 
cOiRtt occidentals*, in <4- de G. {1958). vol. Ixvii, pp_ |-| | 

* R. Uobcn, La Gdfitse* etude de geogruphie t!925) P 
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Eocene and Miocene sediments and to the south of Challans by an 
outcrop of Upper Cretaceous days and limestones. Granitic rocks 
still appear on the surface as small massifs surrounding the basin in 
which stands La Koche-sur-Yon, but the highest point is only 256 
feet and most is below 150 feel. It is gently undulating country', 
drained by a multitude of winding streams, frt the north, the 
Boulogne flows into a shallow depression containing the Lac dc 
Grand lieu, three or four smaller lakes, and a large extent of unre¬ 
claimed marsh, frequently flooded in winter. To the north-west of 
this depression the undulating country continues into the broad 
peninsula between the Loire estuary and the Baic dc Bourgncuf, a 
district known as the Pays de Retz, Most of this Plaint Vendeemte 
differs little from the bocage to the west and is often known as the 
Bas-bocage ; it tends, however, to be under cereals rather than 
permanent pasture. 


The Coastal Margins.—The ancient schistose rocks extend westward 
to and beyond the coastline, as shown by the low dark-coloured 
cliffs flanked by rocky wave-worn ledges and platforms; 1 near Les 
Sables-d'Olonncs a lighthouse is perched on a dark fang of rock 
about t wo miles offshore. Offshore are more fragments of Armorica 
—the granitic He d’Yeu and the schistose cliffs and reefs at the 
northern end of the lie de bioirmoutier. lust south of Les Sables the 
limestone cliffs of the Pte, du PayrsS Indicate that the Jurassic border 
of Armorica, curving around its southern edge, has been reached. 

Most of the Armorican margin of Vendee is, however, masked 
with lines of dunes fronted by sandy beaches through which pro¬ 
trudes an occasional mass of Pre-Cambrian rock. The dunes have 
been planted with marram grass and conifers, notably between La 
Barrc-dc-Moms and St. Jean-dc-Monts, and again in a solid block 
to the north of Les Sables-d'Olonnes. The low-lying lie dc Noir- 
mouticr consists of sand-dunes and salt-marshes which have accumu¬ 
lated on a mass of Pre-Cambrian rocks, revealed only in the north, 
A causeway {k Gois ) runs across the tidal-flats of sandy mud, 
carrying the main road. 

On the northern and Southern flanks of the Plaine Ve/ide'enne lie 
two large tracts of marsh, the Marais occidental and the Marais 
meridional de la Vendee, more commonly known as the Marais 
Breton or Marais de Bourgneuf a nd as the Marais Peltetin respectively 
(Fig. 90). Smaller areas of marsh lie between the cordon littoral of 
the dunes and the edge of the boeage country. The marshes are the 
result of the infilling of shallow embay merits in the edge of the massif 
with both fluvial and marine sediments. 

1 M. Gautier, ‘Etude morphologicue de la cdte rocheust du Pays dc Ret*' 
in UnlVtfiUi de Rennes, volume jnbtfaire <1952), pp. 147-66, 
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Frequent attempts have been made 10 reclaim these areas, 1 the 
earliest probably in the twelfth century. The Marais Breton h 
separated from She Buie de Bourgneuf by a dyke, behind which close 
patterns of canals {achemux and 4tiers) cover the surface, and the 
drainage systems arc regulated by syndicates, some of them estab¬ 
lished for well over a century. Several drain age-units are called 
polders, such as the Polder dc St. Ceran in the north. About three- 
quarters of the reclaimed area is under pasture, the remainder forms 
arable land. From the general level of the marshland rise former 
small islets such as the lie Bouitl, now the sites of settlements. 

Many rivers debouch on to the Marais Pohevm, principally the 
Sevre-Niortaise* the Vendee and the Yon, and drainage was accord¬ 
ingly very di El scull. An elaborate system of canals has been gradually 
constructed; the Catia'I de Lu^on, draining the western marshcs + was 
cut as early as the beginning of the twelfth century and subseq uently 
several times enlarged. Later the rivers were dyked and regularised, 
and the Matans Canal was constructed from the Sfevre to an outlet 
much further south at La Rochelle. The drainage pattern thus 
evolved is of several main radial canals leading to the sea, fed by 
concentric 'edniure* canals draining a series of poldera, 1 As a 
result, almost two-thirds of the total area of 250 square miles is now 
marais dessdehd mostly under arable cultivation* the remainder 
consisting of improved pastures and pres sates (known locally as 
misottes). 

Land-Use,—It is useful to summarise the main land-use categories 
of the three dinar temznts that comprise broadly the region of La 
Vendee. 

Land-Use* 1958 

{Percent <?/ Total Area) 


Arabic 

Permanent 

Pasture 

Woodland 

Vendee 

51 

2S 

4 

Peux-Suvra 

. , 64 

19 

8 

Maine-et-Loire 

AS 

26 

9 


Source: MUikitn de t'Agrfoitture, published In ihe Anttnaire statist hut de la 
France 1959, 

3 Antcnaseinenis des catix des inarai* de FOtiesl, published by ihc Liguf 
Generate pour f Amimgenient ei F Utilisation de* Eaux {Comite rigkrrmt dt*s 
Omente* et du Poiwit) (1928-29). F. Verger, Le Marais de minis (1946), deals 
with ihc marshland along the Vcndccan coast, its physical features, reclamation, 
agricultural patterns, fishing and oyster cultivation. 

1 J r Huguet , - Un Folder Ju mantis poUevixi 1 , in Nereis (1955). vol. 2 k pp. 19-39. 












XLIX The Breton coast to the north-west OF DjfWd 


L CranviJie cm th t COISI of the Cotenria 








U Tht Brecon coast near Si, Brieue 









ARMORICA 


431 


La Vendee resembles the rest of Armorica in the small extent of 
its woodlands. Oak-woods grow in the valleys and in the basins 
of the hacage t and poplars and willows flourish along the rivers, 
around depressions such as Grandlieu, and in the coastal marsh¬ 
lands. Coniferous plantations have been established on some of 
the granite moorlands and along the belt of coastal sand-dunes. 
The fields are bordered with a diich (essential in the lower bocage 
for drainage), a bank made of the earth excavated from the ditch, 
and a dose hedge of oak and ash, sometimes pollarded, sometimes 
including trees of considerable size. 

Mixed farming is practised all over La Vendee, but with differing 
local emphasis. Large proprietors own massive chateau-like 
buildings and magnificent estates with some of the land often rented 
out as smaller holdings. Some farmers have units of twenty-five 
to fifty acres, and there are many perils proprtftaires, notably the 
market-gardeners on the reclaimed marshlands. In the lower bocage 
the emphasis is on cereals, particularly wheat: over 20 per cent of 
the area of each of the three dgpartemenrs is under wheat, though 
in the higher parts rye (grown with intervening years of fallow) is 
common. About 20 per cent is under fodder-crops, notably clover, 
turnips and kale. La Vendee is an important livestock area; in 
1953 there were about 1-12 million cattle, about 354,000 pigs, and 
even 135,000 sheep kept both on the moorland pastures and on the 
salt-grazings. Some dairying is practised but the emphasis is on 
meat production; fat caule appear at the markets in ChemiM#, 
Beaupr£au and Cholet and are then sent to the Paris abattoirs. 
Fruit is widely grown, including the vine in the valleys of Manges 
and of the Sevre-Nantaise. 

Vendee, with the exception of the moorland country of the Gatinc, 
presents a cheerfully pleasant and prosperous appearance, rather 
milder and softer than Brittany but with its same rural character. 
There are many individual farms and isolated hamlets, together with 
larger market towns at conveniently central points, such us Niort 
(with 33,167 people in 1954 the chef-lieu of Deux-Sevres) and Cholet 
(27,000). Nantes, Angers and La Rochelle lend to act respectively 
as regional foci for the north-western, north-eastern and south¬ 
western pam of Vendee. La Roche-sur-Yon (19,576) is the chef- 
lieu of the departemcni of Vendee, an almost artificial administrative 
centre created by Napoleon I and actually known as Napoleon- 
Vendee in its early days. Some of the towns have servicing industries, 
particularly for agricultural implements, processing industries for 
agricultural products, and some small rather specialised textile 
manufactures of cotton and linen, a legacy of a once quite con¬ 
siderable rural industry. Several new factories have been built in 
Les Manges since the war; at St. Pierre-Month mart in the Evre 
R.G.W.E--R 
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valley, for example, the Cie. des Lompes has opened a factory For 
making electronic tubes. 

The marshes and sand-dunes along the coast do not encourage 
much settlement, providing another contrast with Brittany. A few 
small towns arc situated on ‘islands' in the marshes as centres of 
market-gardening, notably Bourgneuf, Bouin and Beauvoir. Some 
little fishing harbours and resorts are tucked in behind the dunes, 
such as St, Gilles-sur-Vie and Les Sablcs-d’Olonncs. centres of 
tunny- and sardine-fishing, and with fish-canning factories. 


Chapter 1S 

THE ARDENNES AND THE S AM E R E- M E USE 

VALLEY 

The term Ardennes is applied to the western part of a group of 
uplands lying across the basin of the Rhine, known as the Middle 
Rhine Highlands or the Schiefvrgebirge. The Ardennes 1 are 
situated for the most part in south-eastern Belgium, although a 
smalt tract extends into France as far west as Hirson. and they also 
comprise the northern third of the Grand Duchy of Luxembourg, 
The upland areas continue eastward into Germany as the Eifd, 
in the angle between the Moselle and the Rhine below Koblenz 

THE STRUCTURAL EVOLUTION 

The ‘core' of the Ardennes consists of Lower Palaeozoic rocks, 
mainly Cambrian and Silurian (Sahttim) slates and quartzites. These 
outcrop in the higher north-eastern parts (the Stavelot massif), again 
over a very small area in the centre near Serpent, and in the south¬ 
west extending into France as the Rocroi massif These basement 
rocks are exposed further north in the dccply-cul valleys of the 
plateaus of central Belgium (see p. 157) r Otherwise the greater part 
ol the surface of the Ardennes consists or varied Devonian rocks (Fig. 
107); the lower series arc mainly sandstones and quartzites, the 
upper limestones and shales. The Carboniferous rocks have been 
denuded from the higher parts and now survive only in the northern 
Ardennes near Dinant and in the major structural ‘furrow 7 extending 
from Mons to Liege, where In addition to Lower Carboniferous 
rocks the Coal Measures of Upper Carboniferous age are preserved 
in discontinuous basins. These two areas of Carboniferous rocks 
are separated by a narrow outcrop of Silurian and Devonian rocks 
which form the Condroz bill-country, sometimes called the Crete 
du Condroz because of its long ridgc-like character. 

The Ardennes owe their structural features to the Hercynian 
orogeny of late Carboniferous-Permian times. This folding was 
extremely complex, but certain major trend-lines (Fig. JOB) can be 
traced; the Meuse valley, trenched right across the gram" of the 
country, h most helpful in determining the location of these struc¬ 
tures. 

j G, HOyois, IS A rdmme ci fArdenmiis, vol. i (1949), vol. ii (1953), is a vast 
double reference volume of pp.„ in remarkable detail. 
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In the south ancient rocks of the Ardennes rise prominently 
from beneath the Jurassic rocks of the Lorraine scarplands, a promi¬ 
nence emphasised by the valleys of the SO re-At ten in Luxembourg 
and of the upper Seinois in Belgium which lie along the margins of 
the upland. The most southerly structural feature is an upfold 
known as the antidine of Givonnc in southern Belgium, This anti¬ 
cline is succeeded to the north by the two major thrust-faults of the 
Faille d'Aiglemont in France and the Faille de Herbeumont extend¬ 
ing across Belgium into the Grand Duchy. Then again to the north 
appears a much contorted synelinorium, known in Belgium as the 



Fig. 107.—Simplified Geological Map or t?ie Awoetskes, 
Eased an Atla .j de Jfrfriqwr, sheer. B. 


NcufchateaUp in Luxembourg as the Wiltz or sometimes as the Eifel 
synclinorium. 

The main Ardennes anticlinorium lies next to the north, forming a 
series of broadly parallel major folds: its core, consisting of masses 
of overthrust Cambrian and Silurian rocks, has been exposed in 
the Stavelot, Serpont and Rocroi massifs already mentioned, because 
of the greater denudation of these more sharply folded and promi¬ 
nently uplifted areas. Part of its southern Hank runs eastward 
across non hern Luxembourg as the Bastogne anticline. 

An interruption to the outcrop of Cambrian-Silurian rocks in the 
north of the Stavelot massif is provided by the so-called ' Fenfire de 
Theux', to the south of Venders. It h a small massif, consisting 
mainly of Devonian rocks, outlined by perimeter faults, the Faille* 
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de Theux, Ft is possibly a piece of a nappe revealed through the 
removal of the overthnut Cambrian-Silurian rocks by denudation, 
hence the term 'fenitre'. ti is associated with past volcanic activity, 
and some rhyolites and kindred rothes eruptives occur in ihe neigh- 
bourhood of Spa; the famous mineral springs arc another symptom. 
To the north of the Ardennes anticlinorium is the broad syn- 
clinorium of Dmant, comprising at least a dozen minor synclincs 
and anticlines, and involving Middle and Upper Devonian, Lower 



Ftti. 103 .—Structl-raL Map of the Ardennes and rrs MARGINS, 

Based on fij J. Haiti n. Afftu ctassique ( 3 934), (A; and (is I Aitas de Belgique. 

sheet 10, 


Carboniferous and some Coal Measures strata. Ttiis Dinanl syn- 
ctmorium narrows in ihe easi to form the Massif de la Vesdre, lying 
between the Cretaceous plateau of the Pays de Herve and the 
Fenfire de Theux. From the western end of this sync! inori uni, near 
Hirsora, emerges the anticline of Artois, trending west-north-west to 
the English Channel 

Next to the north succeeds the narrow but intensely contorted 
Condroz anticline 1 . This is represented by a narrow outcrop of 
1 It must be noted that some Belgian ^morphologists do no! regard this as 
an anticline, but as the complex * failles de charring? de C&mfr&i* separating the 
structures of the Dinant and Namur synclinom. 
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Silurian rocks (Fig. 107), flanked on the north by Middle Devonian 
and on the south by Lower Devonian, both, however, resting on the 
same basement strata of Cambrian and Silurian. The folding has 
been so severe that thrust-faults have developed, the best defined of 
which is the Grande Faille dn Midi on the southern side of the 
anticline, with others, notably the Faille de la Tumbe, on the north. 
As a result, tbe Devonian and Carboniferous rocks have been thrust 
northwards, partly over the Namur synclinorium. The Coal Measures 
are preserved in this complex downfold as a narrow ‘furrow', now 
followed by the lower Sambre and the Meuse. The synclinorium of 
Namur is continued westward under u cover of Chalk and newer 
rocks as the Hainc syncline into northern France; here is the ‘con¬ 
cealed coalfield* of the Mons, Valenciennes and Douai basins. The 
Coal Measures are exposed to the east in the Namur synclinorium 
from west of Charleroi, The complexity und intensity of the folding 
and associated faulting have caused difficult mining conditions; in 
extreme cases Devonian, Carboniferous Limestone and Lower Coat 
Measure strata have been thrust over the younger coal-bearing Upper 
Coal Measures, und as a result deep shafts are sunk through the 
older rocks to reach the underlying coal. This ‘coal furrow\ then, 
may be regarded as the northern edge of the Ardennes. 

The next phase was one of prolonged denudation, lasting until the 
Cretaceous period, that is. for approximately a hundred million 
years; during this long span the Jlercynian mountain ranges were 
gradually worn down to a peneplained surface, 1 In the Cretaceous 
came the extensive marine transgression of the Chalk Sea, partly 
caused by tile en bloc sinking of this worn-down upland; indeed, 
some geomorphobgists claim that marine erosion contributed appre¬ 
ciably to its final pi a rat ton. In this sea, which covered so much 
of western and central Europe, was deposited the Chalk, and later 
still during further transgressions rocks of Tertiary age' were laid 
down. 

The third major phase was renewed uplift and resultant denudation 
of the peneplain, during which the newer rocks were almost com¬ 
pletely removed, although a few small patches or Triassic and 
Cretaceous rocks survive, especially on the high eastern uplands In 
some places residual Ctay-with-Flints rest on the Devonian rocks 
testifying to the now vanished Chalk cover. This sequence of uplift 
and denudation was by no means continuous throughout the Ter¬ 
tiary'. During the Oligocenc period a renewed marine transgression 
left its deposits in the Ardennes in the form of marine sandy days 


1 The erosion surfaces of the Ardennes are discussed in detail by P W 
* L'Evolution gfeomorphologique de ] + Ardenne\ in a.Afl, Be fa? c fukij, 

« C - Sle ^ Morphologic 

(1955), fase, 1-2, pp, 7-L7+ * 
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lying both on Cretaceous and Palaeozoic rocks, showing that denu¬ 
dation was well advanced before this renewed transgression. These 
Oligoccne deposits are found in several localities in the west, and 
again in the north-easi, at heights exceeding L80D feet Further 
uplift followed, probably associated with the mid-Tertiary Alpine 
folding to the south, and so denudation again became active. Finally, 
late Tertiary uplift and tilting produced the long northward slope 
towards the North Sea Basin (see p. I >8). 

The net result of these alternations of uplift and denudation is an 
upland area, standing prominently above the surrounding lowlands. 
The Palaeozoic rocks and the ancient structures have been resurrected 
and their 'grain" revealed. Along the axis of the Ardennes anli- 
ciinoriurn, where the original elevation and resultant denudation had 
been most pronounced, the Cambrian-Silurian rocks are exposed as 
gently rounded summits exceeding 2,000 feel in altitude; these 
High Ardennes proper are the "roots* of the former Hercynkm 
fold-ranges. 

The effects of the various periods of denudation and uplift are 
shown by distinct continuous surfaces ai several heights; $ueh 
surfaces can be distinguished both to the south and to the north of 
the High Ardennes, at about LEGO, 1,500 and l f 300 feet, and another 
at LOGO feet on the northern side only. These surfaces are worn 
mainly from the Devonian formations, 1 

THE RIVERS 

Many of the present features of the Ardennes landscape are 
the work of rivers, which usually rise in swampy depressions on 
the plateau surface, and then flow rapidly outwards over the imper¬ 
meable rocks, becoming increasingly incised within narrow and 
sinuous valleys. This tendency has been emphasised by phases of 
rejuvenation associated with the successive uplifts. For the most 
part the river valleys are entrenched across the different rock forma¬ 
tions with little regard to their boundaries, the results of the super- 
imposition of the drainage. In detail, however, the valleys show 
minor features which are the result of differential denudation, par¬ 
ticularly in the Condroz, where compact sandstones alternate with 
less resistant shales and limestones. 

The High Ardennes Torm a major watershed between streams 
draining west and north to the Meuse, and those flowing east and 
south to flic Moselle (Fig, 109), This watershed is, however, very 
indeterminate ; thus only a gently swelling ridge at about 2,000 feel 
separates the neighbouring headwaters of the Ourthe Occidental e (a 

* H. Baling, *Lc Relief dc la Hautc-Belfkiue\ in A, de G ! + fl926), voL xxv, 
pp. 206-35, dots with the erosion surfaces (wJUi n mapj. 
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Mouse Iribmary) from those of the Sure and the Wiliz flowing 
eastwards across Luxembourg, 

The Meuse System, 1 —After crossing the Liassk clay-vale in the 
scarplartds of the eastern Paris Basin, the Meuse continues north¬ 
wards across the Ardennes into Belgium and so to its junction with 



Fig, 109,— General Map of the Ardennes, 
Bald on Altai dc Btfgiqtt?, ihwE 6 r 


the Sambre at Namur (Plate LlV). This course is transverse to the 
general trend of the structure, superimposed on the pre-existing 
cover oT Cretaceous and Tertiary rocks now almost wholly removed 
The valley forms three distinct sections, Jn the south, from bcimv 
M&ieres to Civet, the river flows over Cambrian and Lower Devon¬ 
ian rocks in a tortuous gorge, 300 to 500 feet below the surface of the 
High Ardennes plateau. Then from Givcl to just above Din ant it 
crosses the more low-lying Famenne of Upper Devonian rocks 
1 J, Vercerstraetm, 1 Contribution A I'etude hydrologique du Bassln de la Meuse 
en Belgique', in B.S. Bela? Er. C . (1952), vol. xxi, pp. 269-JlS; this gives a verv 
full account of the Meuse and iu tributaries, their flow, seasonal variations tie 
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receiving tributaries from bath west and ease along this depression. 
From Djjiant to Namur the Meuse once more cuts transversely 
across the plateau, and the valley is in places spectacular, particu¬ 
larly where the river cuts across bands of compact limestone* forming 
gorge sections which alternate with more open valleys. The river 
meanders considerably, forming acute loops whose necks have been 
sometimes cut through by the river, leaving isolated meander- cores* 
as at Profondeville* about eight miles south of Namur, and again 
at Anhfie, just north of Dinant (Plate L111). 

At Namnr the Meuse undergoes a marked change of direction as it 
enters the west-south-west to east-north-easi line of the 'coal-field 
furrow" flanking the edge of the Ardennes, The river, in fact, follows 
the trend of its main tributary, (he Sambre, coming in from the west 
(Plate LI V), This direction, at right angles to the consequent drainage 
lines originally established, must have been Initiated after the cover 
of younger rocks had been removed* thus revealing the structural 
line of the Namur syncJinorium* now followed by the lower Satnbre 
and the Meuse. Probably a left-bank tributary of a northwards- 
flowing consequent river (represented now by the line of the Ourlhe 
and the Meuse below Liege f cut back and captured the Meuse at 
Namur. Erosion would then be rapid in the Coal Measure shales 
in the floor of the furrow, particularly as this is confined on the north 
by the Cambrian and Silurian rocks of the Brabant massif. 

The Meuse thus continues eastwards to Li£ge through a broad 
open valley* though with a distinct steep edge to the north. It 
receives numerous tributaries, in contrast to its isolation in the 
Lorraine scarplands (see p. 246)* The southern Ardennes are drained 
by the Semois, which rises near Arion and flows at first over the 
Jurassic rocks, but near Florenvilte like the main stream it crosses 
on to the Devonian rocks and incises an even more striking succession 
of meanders. The Semois picks up most of the southwards-flowing 
drainage from the High Ardennes. The other Meuse tributaries— 
the Lessc, the Ourlhe and the Am bit ve—developed their courses 
transversely across the Palaeozoic rocks in which they too are now 
deeply incised. The middle sections of both the Lesse and Ourlhe 
systems have, however, developed longitudinally in Upper Devonian 
shales, and the two headstreams of the Ourthe, in fact, are w r holly 
longitudinal rivers (Fig. 109)* converging near Houffalize from the 
south-west and the north-east respectively. In the Condroz plateau 
further adaptation to structure is revealed by the many minor 
tributaries, which have eroded shallow valleys in the less resistant 
limestones and shales, leaving between them rounded ridges (known 
as iixhes} of more resistant sandstone. The limestone areas, both 
the more extensive Devonian and the Carboniferous, reveal under¬ 
ground drainage features (see p. 4 99), 
r2 
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The Meuse Navigation.—After the Meuse enters Belgium, despite 
some difficult sections through the Ardennes it is navigable for a 
distance of about 116 miles to Laaaye, near the Dutch frontier south 
of Maastricht. The river in this section has a variable regime, much 
mure $o than the upper French portion, as a result of receiving 
numerous torrential Ardennes tributaries. Below Namur, in fact, 
the flow may vary from 35 cu. m. per second at low water to as much 
as 3.000 ca. m. per second at flood. Since about 1852 the Govern¬ 
ment has carried out rcgularisalion schemes, and has constructed 
twenty-one locks, sluices and stabilising barrages (Fig, 110) in an 
effort to maintain an adequate navigational depth; this, however, 
still fluctuates from seven to nine feet. At present a scheme is in 
operation to build a new mas ter-barrage at Neuvillc-sous-Huy, nine 
miles above Yvoz-Ramct, which will replace the three barrages at 
Amay, Ampsin and Huy (numbers 17, !6 and 15 on the Meuse). 

The effective limit of downstream navigation is the Mon sin 
barrage just below Liege, completed in 1930 near where the Albert 
Canal branches off. The regularised river is navigable for barges 
of from 1,350 to 2,000 tons between Liege and Huy, and for barges 
of from 450 to 1,350 tons between Huy and Namur, while the section 



He. 110.—Tor Regularised Sambre-Msuse Waterways. 

Based an informa Lion received from the Iwiiut iVaifonai ife Statitiiqvt iiV Btlxiant 
The figures indicate llic official numbering of lEle barrage*. 
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from Namur to the French frontier can accommodate the character¬ 
istic peniche of from 275 to 450 tons. 

The Meuse is joined at Namur by the Sambre, which affords 
fifty-eight miles of navigable waterway in Belgium and another 
thirty-four miles in France as far upstream as Landrecies (Fig. 54). 
A navigational depth of seven feet is maintained on the river by 
means of ihirly-onc locks, of which twenty-two are in Belgium, Work 
i$ in progress to improve still further the section of the river between 
Namur and Charleroi. 

Some indication of the navigational importance of the two rivers 
within Belgium is provided hv the following figures, referring to 
1957 : 


Million Tons 




\fcuse 

Sombre 

Tonnage carried 


1424 


Loading al river ports 

■* 

5-20 

*3 7 

Unloadings ,11 river-pas E$ 

■ i 

5-77 

2 30 


Source: Atmtmfre statistic de B?f$iqut T 195S'. 


Loadings on the Meuse included 1-96 million tons of building- 
stone from Ardennes quarries and 1*20 million tons of coal, while 
unloadings included 2 55 million tons of coal, 1*22 million tons of 
mineral ores, and I 14 million tons of building-stone. On the 
Sambre, too, l-2 million tons of coal were loaded- Thus the rivers 
contribute notably to the industrial life of the Charleroi-Nam ur- 
Ltege industrial region. In addition, 0-61 million tons of freight 
moved into France and 0-49 million ions entered Belgium by way of 
the Meuse, a useful Ennis-frontier traffic. 

The Moselle Drainage-—The drainage oT the eastern Ardennes finds 
its way ultimately to the Moselle and so lo ihc Rhine. There is a 
remarkable convergence of drainage waters towards the south¬ 
eastern angle of Luxembourg. The river Our rises in the High 
Ardennes near Monderfeld and then winders southwards. Forming 
for much of its length the Luxembourg-German frontier to its con¬ 
fluence with the Sure. The Clervanx from the north, and the Wiltz 
and the Sure from the High Ardennes to the west, converge across 
the Luxembourg Ardennes, their combined waters reaching a we El- 
marked west-east depression along the southern margin of the up¬ 
lands, and then flowing in a general easterly direction Eo join the 
Moselle near WasserbiJlig. The gradients of these rivers are steep 
and their upper courses are torrential; the Sdre, for example h rises 
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at an altitude of l*fi01 feet to the south-west of Bastogne and leaves 
the Ardennes near Etlelbruck at MG feet, a fall of nearly L2DQ Teel 
in only about forty miles. Still more strikingly, the Blees, a tribu¬ 
tary of the Stare* descends from its source at 3 ,640 feel to 60G feet 
in little more than twelve miles. These eastern Ardennes rivers are 
deeply incised, flowing several hundred feel below the plateau 
surface in deep winding valleys, hemmed in by steep forested slopes 
or by rock cliffs. Prominent spurs are sometimes only a few hundred 
yards across at their necks, round which the river swings in a tight 
loop. As a result, the railway between Liege and Luxembourg has 
to pursue a difficult course along the Clervaux-Sfkre valleys; between 
Clcrvaux and Ettelbruck it has to negotiate successive spurs by 
means of eight tunnels* and it is obliged to cross the rivers thirty- 
four times. 

The Ardennes may be divided into a number of sub-regions 
(Fig. 11 1), which will be described in turn. 



Fig- 11 1 .— The Regions of toe Ardennes and m Mahoins, 
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THE HIGH ARDENNES 

The upland of the High Ardennes is more or less defined by the 
thousand-foot contour both on the north and south. In Lhe north¬ 
east the plateau continues over the German frontier as the Eire I, 
while in the south-east the general level falls gradually to the Luxem¬ 
bourg Ardennes. Almost the whole of the High Ardennes consists 
of Devonian rocks* except where the Cambrian and Silurian rocks 
outcrop. The main summits are marked on Fig 109; the highest 
point is actually the Botrange (2*277 feet)* but it is of no great 
prominence. The broad line of highest elevation trends south- 
westward* interrupted by the valleys of the Ambleve* Qurtbe and 
Lessc* and gradually diminishing in altitude. Thus the highest 
point of the Plateau des Taillcs (between the Ambleve and the 
Gurthe) is the Baraquc dc Fraiture (2,140 feet)* while the Foret de 
St, Hubert between the Our the and the Lease attains 1+933 feel. 
Further west the Croix Seville near the French frontier rises to 
1,657 feet. Most of these plateau areas form rounded summits 
separated by shallow depressions, often containing peat-bogs or 
wet moorland known as nwera$ t notably the Plateau des Hautes- 
Fagues in the north-east which is continued into Germany as the 
Hohe Venn. The drier eminences are often heath-cove red p but 
there is also much woodland (Fig, III) covering about half of the 
total area, and occurring both in the deeply-cut valleys and also 
on the plateau surface. The southern portion along the French 
frontier is heavily wooded; from the Meuse valley the dark forest- 
wall can be seen in the distance, meriting the regional name of the 
Forh des Ardennes. In the valleys are some attractive oak-birch 
and beech forests, but the plateau surface also bears plantations of 
spruce and Scots pine. The Belgian province tsf Luxembourg, in 
which much of the High Ardennes lies, contained officially 754 square 
miles of woodland in 1952, or almost exactly 33 per cent of the total 
wooded area in the country. Some of the best-maintained forests 
are in the Eupen-Malmedy districts* acquired from Germany in 1919. 

Physical conditions are somewhat adverse for agriculture. The 
thin, acid soils developed on the slates* quartzites and sandstones 
are for the most part infertile, and waterlogging is common on the 
plateau surface, especially in the depressions. Precipitation is 
heavy: Baraque Michel has a mean annual precipitation of 47-7 
inches, and CHiny* in the Scmois valley to the south-west, has 49-6 
inches (officially the wettest place in Belgium). Some of this pre¬ 
cipitation is in the form of snow, which lies above 2 P 00Q feet during 
an average year for over fifty days, and at an altitude of about 
1,000 feet for about thirty days. The final German offensive in the 
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Ardennes in January 1945 drove westward over snow-covered 
country. Low cloud, frequent kill log*, and a frost occurrence on an 
average of about 120 days all combine to make the A rdennes uplands 
distinctly bleak- 

In the official agricultural census of 1952 only 2 per cent of the 
amble land of Belgium was recorded wit bin the rigim agricole of 
the Hmre-Ardmrw* Within this region ±>3 per cent of the small area 
classified as farmland was under permanent grassland. Beef- 
cattle are bred on the uplands to be sent to lowland areas for fattening 
and some dairy-farming h practised, mainly for butter and cheese- 



Fic, 112.—Thu AftiJEftNis Forists. 

BascxJ on Alim 4r BefgiqtAt, ihcet 29. 


making as a result of the limited market for liquid miJk in the 
scantily populated district. Arable farming, mainly the cultivation 
of outs, rye. trefoil and potatoes, is carried on in the valleys and 
basins, particularly in the lower south-western parts. The area 
around Bastogne, though at an altitude of nearly I,(i00 feet has 
more arable land than any other part of the Ardennes, for it lies to 
the east of the massif anti has a lower rainfall and a southeastern 
aspect. The deeply-cut. sheltered Semois valley in the south has a 
specialised production of tobacco, the chief cash-crop of the farmers 
Small-holdings devoted to it arc found on little alluvial flats below 
the steep sides of the valley between Bouillon and Bohan, each with 
its drying shed or xechoir. The crop is grown intensively year after 
year on the same land with heavy fertilisation. 
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The density of population is well below a hundred per square mile 
and much is quite unpopulated. A Few small towns stand on the 
plateau, mainly along the five railway lines which cross it—Butgcn- 
bach and Bullange in the extreme north-east, St. Vilh, Bovigny, 
Bastognc and Li bra mom. St. Vith was almost completely destroyed 
during the Ardennes offensive of 1945 and has been attractively 
rebuilt. 

Several railway lines negotiate this barrier between central Belgium 
and the Rhineland; one important international line (Brussds- 
N a mur-Arlon-Luxembourg) crosses the watershed at Libramont at a 
height of 1,608 Feet, Bastogne is particularly important as a route- 
centre. lying in the upper valley of the Willz. for seven roads con* 
verge on it; it was as a result the focal point of the German offensive 
in 1944-5. These small towns are minor market-centres for the 
higher plateau areas. Others in the valleys include Stavdol in the 
A mb! eve valley, Houffalizc in the valley of the Our the-Orien tale, and 
La Roche-en-Ardennc in the main Ourthe valley. Some are tourist 
centres capitalising the attractive wooded valleys and pleasant walking 
country. The most famous resort is Spa, once called ‘the cafe of 
Europe'; situated on the northern edge of the Hautcs-Fagnes, at a 
height of 800 to 1,000 feet in a wooded valley, its mineral springs 
have made it a health-resort since the sixteenth century, and in the 
eighteenth it was at the height of European fashion. 

Industry is of no great importance in the High Ardennes. Some 
woollen factories survive in the villages on the northern side of the 
Hautes-Fagnes within the orbit of Vcrvtcrs. The leather industry 
is carried on in valley-towns such as Malmedy and Staveiot, using 
tan-bark from the local oak forests and the hides of cattle bred in the 
uplands. This industry has been long established in the Ardennes, 
indeed Roman tanning-pits have been identified. Quarrying, par¬ 
ticularly of quartzite for road-metal, is widespread; fifty-three 
quarries were in operation in 1958, four in the neighbourhood of 
Bastognc. 

The High Ardennes then consists of bleak monotonous uplands, 
covered with heath, peat-bog or pine-forest, with a scanty agriculture, 
small isolated market-towns, and the lowest density of population ol 
any part of Belgium. 

THE ROCROI UPLAND 

A small purl of the High Ardennes plateau extends west of the 
Meuse valley between Mezieres and Givel, forming the triangular 
massif of Rocroi (Fig, 113). with its apex projecting towards Hirson. 
The core of this massif consists of Cambrian rocks along the axis ol 
the Ardennes anticlinorium, while the northern part is composed oT 
Lower Devonian rocks. A few surviving patches of newer rocks rest 
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on the Palaeozoic base—some Eocene sands near Signy-le-Petit and 
Oltgoccnc clays to the west or RocroL 
The plateau is demarcated approximately by the 1,000-foot con¬ 
tour; the highest point, a few miles west of Mont her m6, attains 
1,355 feet. It is exceptionally cut up by river valleys, forming in 
effect a radial drainage pattern, as Pig. 113 shows. The Oise itself, 
so definitely a French river and one of the great Seine ‘family*, flows 
for its initial ten miles within the Belgian portion of this upland. 



^ Ca'nbr.cn rDcki 
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Fig, ] 13,—The Rockgi Massif, 

Thfl approMfTutlc edge of ihc majftLf is shown by a peeked line. Height are 
given in feet. 

Based on (i) Carta tie Franc r an 300,000', sheet 10; And (ji) Carte geefotiaae dr la 
France. I: I.OOO.OOC. published by the Service de la Carte giulogique detadUe de la 
Franca ( 1933 ). 


The plateau presents the usual Ardennes appearance—mono¬ 
tonous, with a few unobtrusive summits separated by shallow 
depressions, poor add soils weathered from the shales and slates, 
peat-moors and bogs in the waterlogged depressions, and sombre 
woodlands. Some cultivation takes place on the gentle outside 
slopes of the meanders and on small alluvial terraces. The only 
other activity is the quarrying of Palaeozoic slates at Monthermd 
Fumay and Haybes in the Meuse valley, and at Rimogne and Harcy 
in the Sormonne valley. These quarries were flooded and their 
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surface installations destroyed during the war of 1914-18, but were 
re-opened and re-equipped in the following years. 

The plateau is thinly populated and few roads ascend on to its 
higher parts. Some small towns are market-centres for agricultural 
districts. Rocroi stands at a height of almost 1,300 feet, on the open 
plateau at the very centre of the drainage dispersal, not in a valley. 
From miles away one can sec its church-tower rising above the 
sky-line, an indication of the remarkably even nature of the plateau 
surface. 

THE LUXEMBOURG ARDENNES 

The section of the Ardennes which extends into Luxembourg 
(sometimes called the Oesting) is broadly similar in character to the 
uplands in Belgium. Quartzites and slates predominate rather than 
sandstones, however, and a remarkable scries of these strata appears 
in parallel zones trending more or less from south-west to north-east. 
These include the coarse Bas-Bdluin Slates, the darker Trois-Vicrges 
and Kauicnbach Slates, the Hcinersohcid and Schutlbourg Quartzites 
and Gritstones, the beautifully coloured Red Slates of Clervaux, the 
dark Wiltz Slates, and the Bcrli Quartzite; the last is quarried for 
road-metal. 

The Luxembourg Ardennes are situated on the eastern margins of 
the whole massif and are markedly lower in elevation than in Belgium. 
The highest points, although insignificant and inconspicuous as 
summits, reach 1,835 feel in the Burgplats near Hutdange in the 
extreme north, and i,788 feet in the Napoleonsgaard in the west near 
Rindsehlcidcn. The plateau varies in height from about 1,300 to 
1,650 feet, but it is deeply dissected by rivers, forming four distinct 
upland blocks separated by narrow valleys. There are considerable 
tracts of high Caliuna moorland, poor Sordid grassland, and some 
areas of peat-bog. Scattered beech-woods and some solid coniferous 
plantations occur on the plateau, with thickly wooded valley slopes. 

The climate is neither so bleak nor so wet as that in the Belgian 
Ardennes, since it is considerably lower and also to some degree lies 
in the rain-shadow of the higher plateau to the west; Clervaux in the 
north, for example, has a mean rainfall of about 32 inches. Few 
meteorological stations are situated on the plateau, but mean figures 
do not apparently attain 40 inches. Nevertheless, the elevation 
and exposure of the uplands, while less than in Belgium, result in 
bleakness, cloudiness and a snow-cover of from twenty to thirty 
days. 

The Luxembourg Ardennes, therefore, is not a favourable agri¬ 
cultural area. Potatoes and oats are grown on the plateau as sub¬ 
sistence crops and rye is still cultivated. One result of the harsh 
climate is that seed potatoes are grown for export to the milder south 


49K 


THK HERt YNIAN UPLANDS 


of ihe Grand Duchy. The rearing of livestock has recently become 
more important, particularly cattle (the characteristic pie-rouge) and 
pigs, and even today draught-oxen can be seen. Since 1927 develop¬ 
ments in co-operative livestock breeding and dairying have been 
effected in an effort to improve the standard of animal farming, 
Syndicate d'ftevage have been created by voluntary associations of 
farmers, and co-operative dairies have been organised which send 
cream to (he main butter factory for northern Luxembourg at 
Hosingen, or to another at Ftlclbruck on the southern edge oT the 
Ardennes. The main agency, fe Symfhtit de Feme des Lotteries de 
Luxembourg, operates a fleet of lorries to collect cream and despatch 
butter to retailers. In the last few decades the plateau-pastures have 
been improved, the result of ploughing and seeding with better 
grasses and the use of lime and fertilisers on the sour soils. The 
valleys are of little value for arable agriculture because of their steep 
walls and winding narrow floors* although some of the alluvia] flats 
produce hay crops; in places these flats are intersected with irriga¬ 
tion channels* forming water-meadows which produce two crops of 
hay during the summer. 

Despite these activities, the average density of population is low* 
the result of large unpopulated areas of moorland* woodland and 
pasture, and people live in isolated villages and hamlets In the 
three Ardennes cantons of Clervatix, ihz atid Vianden, the average 
density of population per square mile in 1947, the date of (he last 
available census, was 104. 109 and 317 per square mile respectively. 
Compared with 295 per square mile over the Grand Duchy as a w hole. 
The Ardennes support only 15 per cent of the total population of the 
Grand Duchy, although the upland occupies 32 per cent of the area. 
Furthermore, (he population of some of the rural cantons of the 
Ardennes is declining; Clervaux had a population in 1871 of 13,706 
but in 3947 of 11.986* and Wittz had 16,203 in UJ7I but only 3 .2,285 in 
1947. The attractions of better-paid employment in the industrial area 
of the south ha\e caused man> to leave the more rigorous uplands. 

t he only town of any size in the Luxembourg Ardennes is Wiltz* 
with a population of merely 4,098 in 1947. 1 he old town {Qber- 
a 'ihz) grew up around a castle on a meander-spur, then spread over 
the river to the valley-floor on the other side (Niederwdtz). Jt is 
situated on the railway line running westward to Bastogne in Belgium 
and is the focus of a number of roads, so that the town acts as 
a market-centre for the eastern Ardennes and is also a pleasant 
little tourist resort Vianden (1,111 inhabitant in 1947) is a 
tourist centre in the Our valley near the German frontier, and 
Clcrvaux (1,591) grew up around a castle in the wooded valley of the 
river of the same name* a tributary of the Wiltz. A few other large 
villages are situated along these valleys, and others such as Hour- 
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scheid (1,147 inhabitants in 1947), Heiderscheid (L106) arid 
Puischrid (775), are or the plateau itself. 

LHE FAMEN N L DEPRESSION 

A broad depression,, parallel to the main structural it end of the 
Ardennes* runs from the neighbourhood of Chi may in a north¬ 
easterly direction towards Liege; the section lying west of the 
Mouse is sometimes known as/,<? Fagne. Most of the Famenne ties 
below 600 feel, and it forms a distinct trough eroded in the Upper 
Devonian shales and schists, less resistant than the sandstones and 
quartzites to the north and south. As the original consequent 
streams developed their northward courses, subsequent cut back 
along these Upper Devonian rocks. In the west the Viroin with us 
two head streams. the Eau Noire and the Eau Blanche, flow to the 
Meuse itself in broad ^ alleys (Fig. 113), The section east of the Meuse 
is occupied by the Less? and its confluents, the Lhonime and the 
Warn me, These each have the usual northward course until they 
reach the less resistant rocks of the depress ion* whereupon they 
abruptly change direction and flow westwards to the Meuse master- 
stream. A distinct divide, attaining about UOQG feet to the north¬ 
east of Hau r separates the western part of the Famenne from the 
s alley of the lower Ourthc, which turns abruptly eastwards along the 
eastern seel ion of the Fame nne near Noiseuv. The Famenne is 
followed throughout its length by a railway from Chi may through 
Dinant, Rochefort and Marche to Liege, the only line across the 
Ardennes region which runs parallel to the structure. 

The Famenne is mostly an area of gently undulating relief, 
interrupted by limestone hills rising more prominently to 700 or 
UOO feet, while the valley-floors are in places as low as 300 feel. The 
hills are often wooded, and forest covers nearly two-fifths of the 
total area. In many parts occur outcrops of Upper Devonian 
limestone, with underground stream-courses, grottoes and resur¬ 
gences. 1 A tract of limestone appears in the neighbourhood of 
Rochefort, where there are numerous caverns. One of the best 
known 1 series of caverns is the Groiles de Han* including the 
Salle du Sabbat, 295 feet high. The Lessc formerly occupied a large 
loop to the north-east of Han, the abandoned valley of which is 
clearly visible* but the river now disappears as a cascade into the 
Perle de la Lcssc, to reappear a mile away at the Trou de Han after 
a complex subterranean passage. The grottoes consist of inter- 

1 Much detail ^bcnii ibc caves and underground sire-inn is given in E, van den 
Urpcek, E.-A. Martel and E- Rahir, Etudes hydra-qriMotofiqun sur fe eatcatre 
denmirn du frasxw der Dinant (two volumes. 1910); ft includes many map* and 
plan*. Sec also J, Corbel, 'Les Karsi* de Belgique', in Lrs Karst t du N&rd- 
Oufii de rEurope (1957), pp. 38M29, 
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connected caverns representing a former underground course of the 
river at a still higher level, now abandoned except during extreme 
floods. Further to the south-west are she stalactite caves of Rcvogne 
near the village of Pendrdma 

The Famcnne is rather more densely populated !han the higher 
country to north and south, for it is lower and milder, with consider¬ 
able areas of calcareous loams and heavy clays. A particularly 
prosperous district lies in La Fagne to the east of Chi may* where 
oaEs. fodder crops and vegetables are grown. This is the 'calcareous 
corridor', where a band of Devonian limestone, only three miles 
wide, has weathered to form loamy soils of considerable fertility, 
and as a result the prosperous, well-populated agricultural country 
contrasts markedly with the forested sandstones to north and south. 
Tn the agricultural census of 1952, 70 per cent of the Fumenne*& farm¬ 
land was under permanent pasture, a proportion rising to 90 per 
cent in the Fagne, and it forms a dairying region with some pro¬ 
duction of beef-cattle. Most of the hills and the steep valley-sides 
are, however, wooded. 

Many of the little towns arc route-centres where the trans-Ardennes 
routes cross the diagonal line of the Famcnne, and the attractive 
landscape has a certain tourist interest. Marche, in the centre of the 
Famcnne on the watershed between the Lcsse and the Gurthc, 
Rochefort on the Lhomme, and Durbuy on the Gurthe + are the main 
resorts and market-towns, each with about 4 T 0Q0 people. 

im CONDftOZ 

The plateau contained to the south-east of the Meuse right-angle 
is known as the Omdroz, where (be complexity of the 'graining" of 
the Lower Palaeozoic rocks h well shown. The plateau here has a 
general elevation of between 600 and 1,000 feet, but it rises towards 
the southern edge overlooking the Famcnne to 1,122 feet near 
Durbuy. There are many parallel ridges, formed mainly of sand¬ 
stone, some quite steep and prominent others with rounded crests. 
Between them long parallel valleys are developed in the less resistant 
Carboniferous and Upper Devonian shales and limestones. The 
most prominent (although not the highest) ridge is in the extreme 
north, where outcrops a narrow belt of Lower Devonian and 
Silurian rocks, Numerous streams have developed longitudinal 
courses, such as the Bocq draining westwards from near Cincy. but 
the deeply-cut Meuse valley to the north has caused manv north¬ 
wards flowing streams (notably the Samson and the Hoyoux) to 
break through to the main river across the * grain' in steep-sided 
transverse valleys. 

The sandstone ridges are mostly wooded, white the valley-floors 
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are used For mixed Farming, although the soils are not particularly 
good* and Farms tend to be large. They usually possess arable land 
under oats, winter barley, rye, potatoes, trefoil and even a little 
wheat, but the proportion of permanent pasture has increased 
rapidly during this century. Dairying to provide milk For the indus¬ 
trial towns of the Meuse valley, and cattle-rearing for beef, are the 
main farming occupations, though horse-rearing is still important. 

The population is nucleated in large often isolated villages, situ¬ 
ated at intervals along the roads which exhibit the same parallelism 
to the 'grain' of the country, for naturally they follow the valleys. 
Where the occasional transverse road, climbing over the plateau 
from the Meuse valley to the Famenne, crosses these longitudinal 
routes, there is usually a village, and settlements follow the line of 
the Namur-Arlon railway-line. Such Is Ciney* a town of 6,787 
inhabitants, a railway junction and the focus of eight roads ; its 
hotels cater for a considerable tourist activity among the attractive 
valleys and wooded hills. The chief town is, however. Din ant 
(6,726 people in 1958), which owes its importance to Its position 
in the Meuse valley, the chief transverse corridor through the 
Ardennes, where the important longitudinal highway from Valen¬ 
ciennes via Maubeuge and FhiiippevUle to Liege crosses the river. 
It was For long a fortress town, W'ith its citadel perched on steep 
limestone cliffs overlooking the river. Once also it was an industrial 
town, renowned for its chased copper- and brass-ware, but today 
it functions as a centre for the tourist industry of the Meuse valley; 
a tif^ferique Lakes one swiftly from she river-side to the citadel, 
steamers make river-excursions, and coach tours radiate through 
the wooded hills and valleys, 

ENTRE-S AM BRE-ET-MEUSE 

To the west of the river Meuse, the structural features revealed 
in the Condroz are continued in the district of Enlre-Sambrc-ci- 
Meuse ; 1 the eastern part of this is given the^s-mme of Martegnc. 
As far west as Philippevillc the alternating ridge and valley structure 
can still be seen, although it is more interrupted by transverse 
valleys than is the Condroz. The land gradually decreases in altitude 
to the west of the frontier, forming a region known in France as 
the Plateaux prdardennais, 

This is a thinly populated area, contrasting markedly with the 
numerous small towns along the Sambre valley to the north- Much 
of the country is wooded, particularly the ridges, though some 
farming is practised in the valleys, mainly the rearing of cattle and 

1 P. Bourguignon, 'CentrihuEion k la geographic regional* de I'lLmre-Sambrc- 
ei-Meusc comlrusien 1 , in ELS. Betgt EL (L 11953)* voL xxii h pp. 223-59. 
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horses, and the cultivation of fodder crops such as oats. Industries 
are few and related to local needs, including the longues labli shed 
manufacture of tubs, wine-casks and clogs at Philippeville from 
]ocal limber. 

thi: sambke-meltse valley 

The valley of the Sambre-Meuse eKl;nds parallel to the structure- 
lines along the northern edge of the Ardennes, In this belt, more 
than a hundred miles in length but only three to ten miles wide, 
live approximately a quarter of the people of Belgium. This is the 
'industrial crescent' based on ihe southern coalfield or lins.sin Surf. 
There is a scries of large towns—Li^ge, Namur and Charleroi* with 
Mans situated in the western part of the 'coal-furrow' though not 
on the Sanibre, which enters the industrial area a few miles above 
Charleroi. These towns are surrounded by large sprawling satellite 
villages* and here is situated the greater part of Belgium^ heavy 
industry—Iron and sted T chemicals, glass and non-ferrous metal¬ 
lurgical industries, for which the coal field provided the initial 
momentum, and it still helps to sustain them. The importance of 
the waterways is emphasised by the fact ihat in 3957 over 2-4 million 
tons of coal were loaded at points along them, and 3-7 million tons 
were unloaded- Most or the latter came from the Kempenhtnd or 
from the Netherlands and Germany, consisting of coking coal, 
white much of the former went to Brussels* to the Flanders plain, 
and to France* or made short journeys to industrial units within the 
area. 

The Southern Cuullicld (Fig. 114),—The southern Belgian coalfield 
forms part of an elongated series of Coal Measures which extend 
from the dtfparfements of Pas-de-Calais and Nord across the French 
frontier. The structural complexities make this Held extremely 
difficult to work* for faulting and overthrusting interrupt the con¬ 
tinuity of the seams (there is a classic example near Mens where a 
single shaft 1,115 feet in depth passes through the same seam six 
times), some seams dip at a high angle particularly on the southern 
side of the fields, and minor anticlines divide the districts into 
individual basins. Thus in the Liege district there are three distinct 
basins (Serai ng in the south-west* Liege itself in the north* and 
Herve in the south-east) where mining is concentrated* separated 
by less productive or even barren ground. Sometimes the coal is 
so shattered that it has to be briquetted, or used in thermal gene¬ 
rators, or burnt in situ for underground gasification. The fractured 
scams hinder mechanisation, and fire-damp is prevalent, contri¬ 
buting to a very high accident rate. Further disadvantages are that 
the explode I scums are thim [hough numerous; in the JVfons 
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district few of the 157 scams are thicker than a yard, and at Charleroi 
there are about fifty, the thickest of which is four fccL Many of 
the mines are deep, particularly those in the west where the produc¬ 
tive Coat Measures arc covered by Cretaceous and Triassie rocks; 
near Mens the mines exceed 3,300 feet and arc among the deepest 
in the world. 

With these adverse physical factors it is not surprising that the 




Fig. 114,—-The Coalfield of Southern Belgium, 

\ ur | he location or eoJ tie lies on the Trench side of the frontier, $ct Fiy. 44. 
Biicd on Aikr.i dc Belgique* stieei J7 1 Charbormagcs 11, with revisions from nffieiai 
tnforroacJon, 
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soul hern field is difficult and expensive to exploit, emphasised by 
the fact that the mining region is now 'old*. This is literally the 
case, since the Liege portion of the field vies with South Limburg 
in its claim to possess the first mine worked in continental Europe, 
Long before the Industrial Revolution, vertical shafts were sunk to 
provide coal for the smiths and metal-workers of Liege, while the 
deeply-cut valleys of the Meuse and its tributaries enabled horizontal 
adits easily to be driven for drainage. The nineteenth century saw 
the removal of the most accessible coal — output reached 23“5 million 
tons in 1^00—and many pans of the field have no w either been worked 
out or abandoned as uneconomic. The number of enterprises has 
declined from a maximum of 175 in 1875 to only 77 in I939 T and 
still further to 45 in 1958, and the number of active pits has fallen 
from 271 to 100, One section of the field, the Namur basin, is 
wholly exhausted; it produced a mere 394,000 tons in 1938 and 
ceased finally during the war. 

The southern coalfield is divided into five districts ; the most 
easterly is the Liege area, the second most productive, geologically 
separated by barren strata from the exhausted basin around Namur, 
while the Charleroi districL the Centre district (with its focus La 
Louviere), and the Couchant de Mon$ or Borinagc district extend 
westward to the French frontier. The output of the various districts 
is indicated in the following table: 

Coal Output in the Southern Field 

(ThiriiStlntS Tom) 



1938 

J«Z 

1956 

im 

Concha nt de Mans 
IBgrinagC) 

4,m 

4,798 

3,987 

3,605 

Centre + 

4,356 

3,710 

3,599 

2.936 

Charleroi „ 

7,977 

7J08 

*,970 

6*479 

Nafiior + . , 

394 — 

— 


Li£ge „ 

5,523 

4,957 

4,S3I 

4.069 

Total . 

23,049 

20,673 

19,087 

17,089 


Source: Atvmmrt stalisiiqne de la Belgique, 1958, and hitiiut National de 
StaiiulQM by correspondence. 

The nature and quality of the coal vary greatly from place to 
place; in general the volatile content of the seams is higher in the 
upper strata and on the southern side of the field. The long-flame 
coals, with over 25 per cent volatile matter, are found mainly in the 
extreme west in the upper strata of the concealed part of die Held 
near Mans; such coals, used for gasification, are known as Fiemt, 
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a Tier the colliery of that name which closed down just before the 
war of 1939-45, The other categories are ihc bituminous coals 
(gras) used domestically, in gas-works, and for steam raising; the 
semi-bit uminous coals idemi-gras) burnt in coke-ovens to produce 
hard metallurgical coke; and short-flame semi-anthracites (. maigre ) 
of Sow volatile content. The bulk of the Li£gc district^ production 
is maigre, a regrettable fact from the point of view of the iron¬ 
masters, who arc obliged to use Kempen, Limburg or Ruhr coking- 
coal ; the best southern coking-coals arc in fact worked in the Centre 
and Charleroi fields. Yet, not with standing the limitations of this 
coalfield, it forms the basis of the industrialisation of southern 
Belgium, 

The iron and Steel Industry. In 1958 the country produced 5 5 
million tons of pig-iron and ferro-alloys. 6-0 million tons of Crude 
steel and 4-19 million tons of finished steel: more than 90 per cent 
came from this southern industrial region (Fig. 115). 

Liege had been an industrial centre of European pre-eminence long 
before the Industrial Revolution had developed. In IS 17 John 
Cockerill, son of an English mechanic who migrated to Belgium at 
the end of the eighteenth century, established workshops at Sensing, 
a Few miles upstream of Liege within a northerly loop of the Meuse, 
Supplies of pig-iron were at first used from the charcoal-fired fur¬ 
naces of the Condroz and the Famenne to the south. But Cockerall 
from the beginning was attracted by the possibility of smelting his 
own pig-iron and so establishing on a single site a large-scale self- 
contained metallurgical unit, and his first coke-fired blast-furnace 
was built in IS23. On his death in 1840 hi$ industrial empire was 
reorganised as the Soctfti Anonyme John Cocker Hi in which ihe 
Belgian government held 50 per cent of the shares. The name of 
Cocfegrill bus been pre-eminent in Belgian industry for a century and 
a half, and the vast Seraing works still stand on the original though 
greatly enlarged site. The western part of the Sambro Meuse coal¬ 
field also rapidly developed during the first half of the nineteenth 
century, and although the Charleroi district did not possess the 
industrial antecedents of Liege, the metallurgical industry grew 
following the erection of the first coke-burning blast-furnace at 
Hauchies near Charleroi soon after that at Seruing. Later still 
furnaces were installed at La Louv iere, using ihe good coking coals 
of the Mons-Centrc basins. 

Today most of Belgian steel is produced by a lew large integrated 
concerns situated (with the notable exceptions of S:A d'Angteur- 
A thus near the French-Luxembourg frontiers and of the works at 
Clabeeti fifteen miles south of Brussels) in ihe southern industrial 
region. For many years two of the largest companies, both in the 
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Liege area T have been ihe S.A , John C&ckerilt already mentioned and 
the V. A , d'Ougrie*Marihaye also on ihe banks of the Meuse : in 
1955 these two companies were merged to form one of the largest 
metallurgical combines in Europe. The S.A. Metailurgique d'Espe- 
runce L&ngdoz also operates steel-works in eastern Liege. The 
Charleroi district (Fig. 117) contains several large-scale combines, 
situated along ihe banks of the Sarnbrc 

The heavy engineering industries are also located on the southern 
coa]field T and particularly near these sources of steel; in fact, many 
of these industries are integrated with the iron- and Steel-producing 
units, frequently on the same or an adjacent site, The output 



Fig. IJ6,—Ths Iit.ge Industrial Region, 

Based an (i) A {{a* (id ih«[ 3-S £ tU: f i i J T_ H, tilkirti,. 

anJ |hff Problems of soulftern Belgium\ in Gfogruphr [L95<fi) F *al. \h. f - and iiiij 

J. A. Sp^orek. VAcih'ifi indusirirffc fid** In rigivn 

includes boiicrs, girders, bridges, diesel engines, electrical apparatus, 
locomotives and rolling-stock ; the first Belgian locomotive was 
built at Seraing by S. A. John Cockerill in 1035, and was used on the 
Brussels-Mechelen mi I way t the first European fine to be operated 
with steam locomotives. They arc still constructed at Seraing* and 
also at Conflict, Tubize and Hainc-St. Pierre, Most of the big towns 
already mentioned along the Snmbre-Meuse valley have heavy engin¬ 
eering works. 

Numerous establishments concerned with light industry are 
located on ihe southern coalfield, many with age-old iradilions, 
Liege and its satellite towns arc of major importance (Fig, 116); in 
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tlie Herstal region to the north of the conurbation are many medium- 
$ii:cd and small firms engaged in the production of hardware, motor¬ 
cycle, bicycle and aircraft pans (including jet engines), electrical 
goods and small-arms. Liege has had an international reputation 
for weapons since the fourteenth century, and until recent years 



Fig, 117.- — The Charleroi Industrial District. 

The name* or The communes in the Charleroi conurbation are shown. 

The main iron an J sled works are as follow h, indicated on the map by initials : 

S,A. Lamittoin, Hants Fanmea,ux T Forget, Fomkriaet Usints tie fa Providence 
1 1 1 1 . ai Man±iicnnc-au-Pont (M,-au-P,) and FontaiM-VEvcque; (2) S-A- Saddle 
MetaliurgiqueHofnaut-Somhre (formerly S.A. Santhrc-et-Mosclfe and S*A* 

SfftttUurgiquc da Mainour (H) at Couillel; (1) Hauls Foameaax^ Forges el 
Aeieries de Thy-ie-Oiati'tiu vT Mar cine Ik (M) p at Mardnellc ; (4j S.^. Aeieries 
ei Minic res de k i Sat fibre (S> T at M j rehjen nc-a Li-PonT; ($) S.A. Fhhriqtte de Fer 
de Charleroi (Fj. at Marebicnnc-au-Poru ; (6J S.A. Laminoirs et ffoufotmeries du 
Rnay CKL ac M onoeau-sur-Stiribre; (75 S.A, Usinw et Aeieries Alford {A), at 
M nnc-sui-M arch ten nc. 

There are many other factories in ihe Charleroi neighbourhood. They include 
the Aieiiers de Construction? Efe&riques de Charleroi (A.C-E.C.) at Marciiielle, 
the So!\ay chemical works at Ctuillct, and two large glass-works at Cooredk* 
{Qfaces de Coarcedes and Gtaverl The Bois du Cazier colliery at Msrrinclle, 
the scene of the disaster irt August 1956, ls named, 

Based Off» Pfartde Charleroi ef de to qratiJc bitnlieue i I : 13,000), Carte No 6} of the 
edition* R de Roach (Brusceh^). 

small-arms were made by highly skilled craftsmen in workshops on 
virtually a domestic scale. A number of separate firms are grouped 
within the Union des Fabricates d'Armes de Liege T with a specialised 
production of sporting weapons of jealously guarded reputation. 
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But the dominant producer is the S. A. Fabrique nut innate d'Armes de 
Guertt\ which makes the FjV, rifle now adopted by the armies of the 
N.A.T.G, countries. Wire, nails and screws are produced in the 
Charleroi area at Fontatne-l'Eveque and Anderlues, and machine 
tools, electrical apparatus, nuts and bolls, and many more items are 
made in this district. 

Settlement*—It is obvious that much of the southern coalfield is 
an 4 old’ industrial area from its appearance. Derelict collieries 
overgrown spoil-banks, a chaos of pit-shafts t blast-furnaces and 
sled-works* chemical factories* long rows of smalt* drab, gardentess 
dwellings built in irregular rows—all these are typical of the crowded 
and haphazard industrial development of the nineteen th century. How¬ 
ever, not all the southern coalfield is like this; new housing estates, 
and \ particularly in the western part of the field) more open indus¬ 
trial villages, small-holdings and farmland intermingle in a manner 
characteristic of so many parts of Belgium. To the north of Mons, 
away from the cramping bounds of the Meuse valley, extend the fer¬ 
tile -covered arable lands of the Hainaut plateau. But elsewhere 
the very concentration or industrial activity along the narrow line of 
the Sambre-Meuse valley leaves little space for plan tied development. 

Liege (Fig. l]h) is the fourth city of Belgium* 1 with a commune 
population in 195S of 156.599; with the adjacent communes of 
Hemal* Gugrde, Angleur, Grivegnfe and Bressouz. the total popula¬ 
tion of the official agglomeration exceeded 400,000. The city 
stands in the deep alluvium-floored trench of the Meuse at the 
point where the trend of the valley markedly changes* and near 
the junction of the Ourlhe, with its tributaries the Vesdre and 
the Ambleve f which have cut their valleys transversely across 
the Ardennes. The Ourthe valley provides one of the few 
route-ways from the Meuse valley into the Famenne and the 
southern Ardennes, Liege therefore stands at the point of contact 
between the Hcsbaye in the north, the Fays de Herve in the 
cast* and the Condroz to the south, and it has long been a centre 
of communications in western Europe, The Sambre and the Meuse 
upstream of the city arc useful waterways, although they have 
required much regulation (Fig. 110). Some miles below the city 
the Meuse becomes an international river, for it Is followed by 
the Dutch-Belgian frontier, though virtually unnavigable; it was not 
until 1940 that the long-desired major waterway link between Liege 
and Antwerp was established with the completion of the Albert 

1 For a full desLTipuon of Liegc h m* £i) T, H. Elions, 'Lt&gs and ifoe problems 
of southern Belgium" in Geography (I$56). voL rii, pp. ; and (ii) J. A, 
Spore k, L*Activity fHdutfrleile dans fa region L etude de g/ographfe 

economique (1957). which provides modi ilaiistacal material. plates and maps. 
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Canal (see pp. I2&-9 and Fig, 38), The city has been a road-centre 
since the early Middle Ages; routes converged Prom the Flemish 
ports in the west* from Paris in the south-west* from Lorraine and 
Burgundy to the south, and from the Rhineland in the east. The 
modern road-system shares this focus-character, which will be further 
emphasised when the Belgian contributions to the European citito- 
strade network are completed, for six arterial roads will converge 
upon the city. As a railway centre it has Its difficulties; the main 
line from Brussels is obliged to negotiate the Ans bank over the edge 
oT the northern plateau (see p, 157)* and routes southward through 
the Ardennes are difficult. Nevertheless Liege is crossed by several 
international routes (Pari s-Charleroi-K bln following the Meuse 
valley, Amsterdam-Luxembourg-Basie and Ost end-Brussels-Leuven- 
Koln) t and it is the focus of five other lines. 

It is not surprising therefore that the city should have long nur¬ 
tured a flourishing commercial life. Its industrial activities, based at 
first on local iron-ore, charcoal from the Ardennes forests, and 
water-power from the many streams, have long been oT major 
importance, and the coal held has been worked since the twelfth 
century at least- Since the Industrial Revolution the development of 
the Liege mining and metallurgical industries has been on a very 
considerable scale* as described above. In addition to these basic 
industries, it is one of the largest producers of refined zinc in the 
world* and it has a range of other non-ferrous refining and consum¬ 
ing industries. Many factories produce heavy chemicals* glass-ware 
(notably at the long-established Val-St, Lambert works at Seraing), 
rubber tyres made by Englebert et CVe„ leather, pottery, and the 
lighter consumer goods. 

Namur is a much smaller town (33*062 people in 1958), although 
with the neighbouring communes of Jambes and Si. Servais ihe 
population of the agglomeration was just over 50,000, It has an 
import ant position at the junction of the Meuse and the Sambre, 
‘the gateway to the Ardennes'. As a result, it has been a fortress- 
towm for centuries, and has suffered many sieges* right down to 1914 
when the Germans finally captured it after destroying its ring ofoutcr 
forts. It has developed a flourishing tourist industry under its 
progressive Syndicat d'Initiative. Although Namur's economically 
exploitable deposits of coal are now exhausted* its heavy industries 
arc well established, using coal brought in by the waterways. In 
addition to its steel-using industries, ranging from cranes and boilers 
to cutlery, it has many miscellaneous manufactures—cement, glass, 
paper* leather, glue, soap* tobacco and even pianos, h is also an 
important market-town and the centre of considerable areas of 
market-gardens (known locally as cottages) on the liman -covered 
area w ithin the south-eastern angle of the Meuse. 
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Charleroi forms the heart of a considerable urban agglomeration 
(Fig. 117}. The population of the commune itself in 195S was only 
25,962, but with the satellite towns of Jumei P Gilly, Momignies, 
MarcindJc and Marchienne-au-Font the total within the conurba¬ 
tion was 150,000, Moreover, with the additional small towns and 
villages around there is a continuous agglomeration, officially created 
for administrative purposes in 1942, now with a population of a 
quarter oT a million. Charleroi is the centre of one important basin 
of the southern coalfield, and it has metallurgical industries and two 
of Belgium's largest glass-factories. 

Mons, with a population of 26,206 in 395$, is the centre of the 
most westerly part of the southern coalfield, know n generally as the 
Borinage t which extends from Quievrain to Morlanwelz. Numerous 
mining villages and collieries spread beyond the town to the south¬ 
west. Unlike the large towns already described, the Mons district 
has few heavy industries except for coke-ovens, briquetting plant 
and chemical by-products. On the other hand, various lighter 
industries include pottery and refractory ware, soap-works, textile 
mills manufacturing cotton and rayon {for it is not far from the 
Flanders textile region} h tobacco factories, a rope-works and a 
cement-works. Several large sugar- refineries process beet grown on 
the /rmon-covered plateau of Hainaut to the north. 

Thus Belgium's chief industrial area, producing two-thirds of her 
coal and much of her steel, lies as a long narrow zone along the 
northern margin of the Ardennes, the country's least productive and 
most thinly populated region, [n fact large numbers of work-people 
live in the small towns and villages of the Condroz and Emre- 
Sambre-ct-Mcuse and travel in daily to their work in ihc industrial 
crescent. 1 

1 For a full analysis of this si mas ion in Belgium and lh* Netherlands generally, 
see R. E. Dickinson, ‘The Geography of Commuting: The Netherlands and 
Belgium', in G.R. vol. 47 r pp. 52J-38. 



LV Tflt Vosges near Gcranfmer 


LV| The Zorn valley, followed by the river, the f^arne-fthirre 
Cariial, and the railway between Strasbourg and Nancy 
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west. Several distinct fault-lines form trough-like depressions, 
parallel to the structural ‘grain’, in which newer rocks are sometimes 
preserved. The Vosges share the tectonic character of the Black 
Forest to the east, in fact until late Tertiary times the two were prob¬ 
ably a structural unit. 

The Hercynian orogeny was succeeded by a iong period of de¬ 
nudation which reduced these mountains to a gemly undulating 
peneplain. This denudation seems to have continued into Permian 
times, but it was in turn followed by a long-sustained period of 
deposition. Some Permian rocks still survive on the surface, 
preserved in the downfaultcd St. Die basin. 

During extensive submergence by the inland Triassic sea, really 
widespread deposition took place, and over great areas of what is 
now Alsace and Lorraine, as well as in the Haardt and the P fairer 
Wald of western Germany. Lower Triassic sandstones were laid down 
to a thickness of approximately 1,600 feet, These comprise fine¬ 
grained sandstones, clays and limestones (known collectively as the 
gres bigarri) of Lower Burner age, followed by much more extensive 
coarse-grained Upper Hunter Sandstones (known as gr ts- vosgien , or 
sometimes where their colour is particularly vivid as gres-rouge). 
Then follows the mid-Triassic Muschcikaik or Shelly Limestone 
[caicaire coquiifier), a hard yellow fossiliferous limestone which now 
appears as an interrupted outcrop five to ten miles wide along the 
western edge of the sandstone uplands, in places forming a quite 
distinct escarpment, notably to the cast of the Sarre valley and to 
the west of Epinal. Elsewhere the Muschcikaik rises little above the 
general level, but forms a strip of rather dry but often well-cultivated 
country, differing markedly from both the forested sandstone to the 
east and the clay-lands of Lorraine to the west. Sedimentation 
continued throughout Triassic and Jurassic times. 

Towards the end of the Jurassic, the Vosges-Black Forest massif 
was bodily uplifted, and it must then have stood above the waters 
of the widespread marine transgressions to the north and west, in 
which were deposited Cretaceous and Lower Tertiary rocks. The next 
phase developed during mid-Terliary times, when the massif formed 
part of the Hercynian foreland of the central European erogenic 
zone and so contributed to the alignment of the Alpine arcs. On 
the other hand, the effects of the orogeny were experienced by the 
massif itself, so that it was bodily uplifted and at the same time 
strongly faulted. Some of these fault-lines are associated with 
mineral springs, as at Bussang and Luxeuil-les-Bains. 

The most drastic modification of the unil-massil was caused by 
the formation of the Rhine rift-valley, outlined by two broadly 
parallel lines of stepped-faults now reflected in the ter race-like 
descent to the floor of the rift-valley. The faults involved the erystul- 
R.G.W.E.— 5 
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Eme basement rocks, the overlying Triassic sandstones, and even in 
places surviving Jurassic limestones; indeed h some of these rocks 
now outcrop in places on the actual floor of the rift-valley (see p. 293} 
Jt may be that the formation of this rift-valley began as early as 
Eocene times, and continued through the Tertiary period; certainly 
Gligoeene strata are preserved on its floor. However* it is probable 
that the actual fracturing of the uplifted block took place in the late 
rertkry. Although these rift-valley fault-lines are the most dearly 
defined, there are others to the west with a roughly parallel trend 
but with a smaller lhrow T so that the westward slope is also broken 
into broad terraces separated by low but distinct steps. Some 
associated volcanic activity produced minor results* including the 
formation of the Kaiscrstuhl, a mass of basalt protruding from 
the rift-valley floor in Germany to the north-west of Freiburg. In 
the Vosges, however, only a few small basalt flows are to be seen 
to the north of the High Vosges in the valley of the Bruehe. 

As a result of this parallel fracturing, the former massif was 
separated into two. The highest summits in both the Vosges and the 
Black Forest occur near their steep inner edges overlooking the rift- 
valley, from which the land descends more gently westward into the 
Lorraine scarp! ands and eastward into the Swabian scarplands res pec- 
Uvdy, Thus from Epinal in the upper Moselle valley at 1,070 feet 
the land rises to the summit crest 3,000 feet higher in a distance trover 
thiny miles, but from the top of the Ballon de Guebwiller eastward 
to the town of GuebwiUer 4 P 000 feet lower is less than six miles. 

1 ernaps during the period of renewed late Tertiary uplift which 
Ll CCI 7 Ardennes (see p r 487), further movements elevated the 
southern part of the Vosges. This was responsible for the greater 
eminence ol the High Vosges, oudmed by a number of well-defined 
au ts a oug the southern margins overlooking the Belfort depression, 
e in a result forms what was called by a French geologist 1 
c- St}rIe ■ dSme a noyau hercynien 9 - 
, m ^ e 'tertiary times denudation has proceeded relentlessly, 
_ud the Triassic and newer rocks have been completely removed 
rom t c oeniraL parts of the High Vosges, revealing the core of 
gram e and gnejss and in the extreme south-east some Lower Car- 

XrST? sjates - The rocks form a fra me-a broad rim w 

t s covering most of Lorraine, a narrow one in the east where 
k Triassic and in places Jurassic rocks are preserved 
,l T LLri , c stepped-!aults, the zone sous-wsgienne. in the north 
ltm * ston * s h » v e completely vanished, but the Triassic 
Cfn S'T'* 0V<fr J he Uw Vos *« as far north iu the Saar 
i V, v tr<? l ^ cn ^ rc l ^ e ^nsic differences between the High and 

Low Vosges—altitude and structure. 

L. Berirarul, Let Gmtdes Regions gtotogiques du so! jrangais p. 146, 


TUP VOWjFJS 


515 


THE HIGH VOSGES 

The surface of the High Vosges has air average altitude of about 
3,000 feet, rising in places to individual summits known as billions 1 
(or in German Seiche/ »). The highest point is actually the Ballon 
de Guebwiller (4,670 feci), with the Hohncck (4,482 feet) further 
north (Fig, 118), and the Ballon d’Alsace (4,101 feet) stands promi¬ 
nently on the southern edge of the massif overlooking the Porte 
dc Bourgogne. A motor-road passable for nearly half the year 
actually leads to the summit of the last-named. In the northern 
part of the High Vosges the uplands are of sandstone, with prominent 
tabular summits flanked by steep slopes; the forest-covered Mont 
Donor (3,307 feet), for example, is a mass of sandstone rising from 
its exposed granitic base. Further north still the sandstone cover is 
uninterrupted, even in deeply-cut valleys. 

The summits of the granite peaks have been worn by denudation 
into massive rounded humps (hence the name ballon). Occasional 
tors diversify the plateau surface, rising from broad spreads of 
granite boulders and pebbles surrounded by a gritty day, the product 
of in situ decomposition of the granite. 

The numerous Moselle head streams (Meurthe, Mortagne, Mose- 
lotte and the Moselle itself) drain lengthily north-westwards across 
Lorraine, while the shorter eastern tributaries (Thur, Lauch, Fechl, 
Scheer and many more) are soon picked up by the III a few miles 
to the east. There is in effect a pattern of radial drainage from the 
main mass of the High Vosges culminating in the Hohneck, as 
shown on Fig, 118. 

These torrential headstreams, fed by rapid runoff over the granite 
surface, are powerful eroding agents, and deep valleys have been 
worn, Several of the ballons reveal steep rock-slopes falling away 
sharply from their rounded summits, especially on the east where 
gradients are steep, and gorge-like valleys open out into the region 
saus-vosgietme and the rift-valley. To the west the Moselle system 
has worn a form of ‘searp-and-vale' structure in the westerly dipping 
rocks. East-facing scarps can be distinguished, each paralleled 
bv a river which in due course breaks through the ridge in a c/use- 
like valley. Thus on Fig, 118 the Colli ties de Vologne lie to the 
west of the Mosclotte. and parallel to it but still further west are 
the valley of the Chajoux and its bordering Collines dc Chajoux, 
Thus although the general trend of drainage or the western side of 
the High Vosges is to the west and north-west, the rivers have 
alternate sections flowing parallel to the ridges and short transverse 
sections. 

' Th* is sometimes spelt balm, but batten is used on the Carte tie France tiu 
50.000' and on other recent maps. 
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During Quaternary times the higher parts of the Vosges were 
covered with small ice-caps from which glaciers moved outwards 
along the pre-glacial river valleys. The impress of ice on the physical 
landscape is revealed by the profiles of over-deepened valleys, some- 
ii mes con taming m ora i ite-dam m ed 4 ri bbon-1 a kesThe Vo logne, for 
example, rises on the north-western flanks of the Ifohneck, flows 
torrentially down to the small Lac dc Retoumemcr, and then descends 
into the steep-sided flat-floored valley in which lies Lac de Longcmer 
ai an altitude of 2,349 feet {Fig, 118). Further west is Lac de 



Fig, ns,—T his High Vosges 

The relief is so complex ihat ihh map Es largely diagrammatic. The main 
crest-]me 11 lie tbrmrf Franco-German frontier) runs across the east-centre of 
the map (Les Hautes Chauim.-*, Le Hah neck, KatfcLbcrg). marked by a heavy 
peeked isne, I lie steep eastern slopes, notably where cirques have been eat back 
into them, are indicated by baehnrinjj- live minor crest-lines indicate the 
complexity or nver erosion in this directed crystalline massif. 

Based on Cartr dV France an 50,000 *, sh«l$ XXX Vt JE. 19. 

Gcmrdmcr, which drains into the Vologne; ibis lake actually 
stands on a col with a low watershed half a mile to the west. Ii 
seems that the Vologne once flowed directly westwards through the 
lake, but it was captured by a more active stream which had cut a 
deep gorge into which the upper Vologne was diverted, so (hut it 
now Slows down through this gorge to Bruyeres anti hence to the 
Moselle at JarxneniL As a result* the Lac de G£rardmer now drains 
north-eastwards to the Vologne, a complete reversal of direction. 

tr lactation also accounts for a scries of line cirques and cirque- 
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lakes below the central erest-linc (Fig. 118). Seven cirque-lakes lie 
in deep hollows along the eastern side of the Chaumes-Hohneck 
ridge, as well as swampy hollows which were once obviously lake- 
filled. Two of the most sinking are Lac Blanc at an altitude of 
3,450 feet and Lac Noire at 3,140 feel: both have been artificially 
deepened with small dams t but they are true rock-basin lakes, lying 
in steep craggy-walled hollows and separated from each other by an 
impressive granite arete. Lac Blanc is in fact a double basin, with 
depths of 190 and 157 feet separated b> a submerged rock-bar, and 
Lac Noire is J IK feel deep, Further to the south are Lae Vert {$o 
called because of the prolific growth of green weed in summer), 
where depths of over 200 feet have been sounded, and the Lac des 
Truites, enclosed on its eastern side by a small but distinctive 
moraine. This hollow was once quite dry, the result of the stream 
cutting down its outlet, but it was artificially dammed in the late 
nineteenth century, allowed to fl]3 + and then stocked with fish. 
These cirque-lakes are more common on the steeper eastern side 
of the ridge, but the Lacs dc Blandicmcr. des Corbeaux, de la Give 
and du Drumont lie on the western side of the main ridge in similar 
cirques. 

In post-glacial times river erosion was resumed, and sands and 
gravels were deposited both on terraces along the edge of the Rhinc¬ 
ut plain in the east, and as sheets over the valley-floors of the Moselle 
and its family. 

Land-Use and Agriculture,—The altitude of the High Vosges has an 
important effect on their climate, and the hilts carry a snow-cover 
for about fifty days during the winter at elevations above 1,500 feeu 
though on summits exceeding 4^000 feet it usually lies for us long as 
five months. Most of the roads over the High Vosges are dosed 
intermittently, except for the Col du Bonham me (3 + D84 feet), crossed 
by the roud from Colmar to St, Die, which is kept open by snow¬ 
ploughs. 

The High Vosges present an example of the effects of aspect* and 
the crest-line forms a striking climatic divide, shown both in pre¬ 
cipitation (Epinal with a mean annual rainfall of 37 inches contrasts 
markedly with Colmar which has only 19 inches) and also in tem¬ 
perature, I n the western valleys snow lies longer, spring comes later 
und the summers are less sunny than on I he eastern slopes. The 
difference is illustrated by the Tact thul vineyards are rare in the 
west, but widespread on the south-east Alsatian slopes; in 195ft 
the depancmem of Vosges on the west yielded a mere 50,000 hecto¬ 
litres of v!ji ordinaire^ while Haut-Rhin on the cast produced 53G t OOO 
hectolitres of quality wine. 

The granite summits of the High Vosges are covered with moor- 


518 


THE 11 LUCY MAN UPLANDS 


land, with occasional peat-bogs (faignes) in the depressions, and with 
nearly level stretches of granite rubble among which grow scrubby 
plants. Considerable areas consist of rough pastures known as 
chaumes, in fact the long ridge-line running northward from the 
Hohncck is called Les Houles Chaumes (Fig, 118), These arc dotted 
with stunted shrubs and are rather bleak, although in places they have 
been improved for summer grazing. The summit plateaus bear few 
trees, except where plantations of conifers have been deliberately 
established. Possibly these bleak uplands were naturally devoid of 
tree-cover owing to exposure, for the more sheltered valley slopes 
are commonly covered with beech and spruce and on the eastern 
side of the uplands with chestnuts. Jt is more probable that a former 
forest-cover, once destroyed, could not naturally regenerate because 
of the thin gravelly soil and also because of the destructive grazing 
of sheep and goats. 

It is possible to give some indication of the land-use in the High 
Vosges, The figures arc on a dipartemtnt basis, and Vosges includes 
land well to the west while Haut-Rhin includes the western side of the 
Rhine valley-floor, but the two departments do include the High 
Vosges, and their figures arc indicative. 


Land-Use, I9S8 

{Perce Magi of Total Ana} 
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Source: Minatire & PAfrlcufturt, published in Annuairc narhitaue tit- la 
France. 1959. ’ 

The limitations of the summits are obvious, but agriculture is 
surprisingly important in the valley margins, and arable crops such 
as rye and barley are grown as high as 2,750 feet on the Alsatian side. 
The upland villages and isolated farms on both sides of the range 
concentrate on dairy farming, the amble crops being used mainl y 
for supplementary stock-feed, The high pastures graze dairy cattle 
during the summer months, and patterns of transhumancc between 
them and (he valley villages are long established. In 1958 Ifiy.tXK) 
dairy cattle were in the departments of Vosges and \ laut-Rhin, The 
milk is used mainly for cheese production, either at the farmhouses 
or at small co-operative dairies (marquairies ); the marcaires (literally 
milkers’) spend summer at the high pastures and make cheese at the 
marquairies. Several distinctively named cheeses are produced the 
most renowned being Girbmi-Munster (known popularly as geromds) 
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which rather resembles Catnentherj. Sheep and goats are rot kepi 
in their former numbers, bin in 1958 33,000 and 23.000 of these 
animals were in Vosges and Haut-Rhin respectively. 

Further down the slopes on cither side of the ridges farming 
assumes a more mixed character, frt the east dairying is associated 
with the cultivation of patches of cereals and vegetables, and there 
are orchards of chestnuts, walnuts, cherries and even peaches. In 
the west, where rather coarse hungry soils are developed on the 
sandstones, less farmland and much more woodland is found. Some 
varied cultivation appears around Epinal, and areas of orchards are 
maintained, notably of cherries from which is distilled the Kirscft 
liqueur for which the town is famed. 

On the foothills of the High Vosges grow some 25,000 acres of 
vineyards; 1 although these extend northward along the flanks of 
the Low Vosges and across the German frontier into the Palatinate, 
the most important area is in the south, with Colmar as its centre. 
It is not always realised that Haut-Rhin is exceeded within France in 
Output of quality wine only by the two large departments of Gironde 
and RhSnc, The vineyards arc small, owned by a large number of 
vignerons who sell their wine to merchants for blending, bottling and 
marketing. The grapes are grown on pockets of calcareous down- 
wash soils from the Jurassic outcrops, usually on south-facing slopes 
of valleys such as the Thur, Fecht and Weiss. The most popular 
varieties ol grape are Riesling, Sytvaner and Trammer, from which are 
produced light while wines generally marketed under the name of the 
grape rather than that of the locality, There are a few estate-bottled 
wines, such as Clos da Maqu'tsard, which is produced from a vineyard 
near Riqucwihr. Many delightful villages, picturesquely situated in 
the foothills, are centres of these vineyards, notably Riquewihr (to 
the north-west of Colmar), Ribeauvillc, Turckheim and Hunawihr 
{which was completely destroyed in the latter stages of the 1939-45 
war but has been attractively rebuilt), 

Industry and Settlement.—The villages and small towns in the High 
Vosges valleys have an air of quiet prosperity, partly the result of 
their function as market towns, and partly because of the tourist 
industry, for the High Vosges are extremely popular, with their 
delightful scenery of hill, forest and stream, and afford magnificent 
walking country, Gdrardmer is said to receive 100,000 visitors each 
year. In addition the Vosges has for long been an important indus¬ 
trial area, so affording alternative and supplementary sources of 
livelihood to agriculture. In fact, at the census of May J954, in the 
two departments of Vosges and Haut-Rhin 67,740 people were 

1 P, Mafm, *U Vijnflbk alsacicn', in La Vtgne rt te iin rtt ftwire (I9SOJ 
pp. 55*9, 
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employed in agriculture as compared with 237.640 in industry. 
Admittedly it is not always easy to distinguish between these cate¬ 
gories. since many agricultural labourers arc employed in the factories 
in winter while some industrial workers go lo the land for the harvest 
and the t vndaage ; some factories close down completely at these 
times. 

While textile manufacturing, the most important branch of 
industry in Alsace, is now concentrated at MuJhouse, Colmar and 
Epinal, many smalt factories in the towns and villages in both the 
Alsace and the Lorraine sections of the Vosges still contribute to 
the output. Such towns as Thann. Ste. Marie-aux-Mines, Stc, 
Croix-aux-Mines (the mines refer to long-exhausted deposits of 
silver ore), St, Amarin and Cuebwiller in Alsace, and St. Di£. 
Gcrardmcr and Remiremont in Lorraine, possess many factories, 
both within the towns and along neighbouring valleys. The industry 
began in mediaeval limes on a domestic scale with the advantages of 
local wool, pure soft water from the granitic uplands, and fast- 
flowing streams for power; the long winters and the need for 
supplementary employment were additional incentives. In the 
eighteenth century small-scale calico and muslin weaving and 
printing works were established, then a little later the spinning of 
cotton was introduced as a cottage industry. As the nineteenth 
century brought the steam-power of the Industrial Revolution, the 
textile industry began to concentrate in Mnlhouse and Colmar, but 
many small factories and domestic producers continued to function, 
cither supplying part-finished material or undertaking contract 
piece-work Tor the large centres. Today the distribution of electric 
power through the French grid has helped the survival of these small 
producing units. 

With the exception of St. Die, most of the industry, both domestic 
and factory, was situated in Alsace until after the Franco-Prussian 
War, when workers migrated across the new frontier into the 
western Vosges valleys, Epinal on the Moselle owes its considerable 
increase in population (from 8.000 in (870 to 28,000 in 1900) to this 
migration and resultant industrialisation. This increase has not been 
sustained ; in fact, the population of Epinal reached 30.000 bv 1911 
but has since declined and in 1954 was only 28,688. These western 
textile factories are widely dispersed, but the majority arc located 
along the railway Trent Si Die to Epinal. and down the Moselle 
valley towards Nancy in Lorraine. As one looks from a ridge 
towards a little town clustering in a valley, a characteristic sight is 
the tall chimney of a single small mill. Local specialisations arc 
often of tong establishment: Girard me r still produces line linens. 
Soult* spins silk thread, and Barr is a hosiery centre 

Minor industrial occupations include forestry; numerous sow- 
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mills and pulp-mills arc directly powered by fast-flowing streams, 
Others by electricity from the grid. In some forests wooden runways 
(known as scMitiwege) are used, down which timber is conveyed on 
sledges. Pit-props and constructional limber are extracted from the 
carefully preserved forests, and many wood-using domestic and small 
factory industries produce barrels for the Alsatian wine industry, 
furniture, toys, sabots, and tourist bric-a-brac. Even charcoah 
burning still survives in places, Several paper-mills near Epinal use 
local pulp and pure water from the Moselle. 

Tlic High Vosges is then a region of remarkable contrasts — of 
bleak moorlands and dark forests, of snow-covered uplands and 
sun-bathed valley slopes, of rich dairy herds and productive vine¬ 
yards, of prosperous farms and active textile-mills. There are many 
small villages, and a few rather larger towns situated in Lorraine well 
back from the ridge-line* such as Epinal and RcmiremonL In 
Alsace they are much closer, both high up in the steep valleys and 
lower down where these open into the rift-valley (Munster, Kaysers- 
berg T Turckheim* Gucbwilier and Thann). 

These towns and villages are quite well served by roads, many of 
which were built for strategic purposes when the crest-line was a 
vital frontier, and maintained today largely for the tourist industry. 
The famous Rome ties Criies, for example, runs along what was the 
Frontier-ridge, reaching a maximum altitude of 4*450 feet: though 
snow-blocked from November to the end of May, it is a popular 
summer road with magnificent prospects. Another tourist road 
ascends to the top of the Ballon d"Alsace. A few roads cross the 
High Vosges—the Col du Bonhqmme from Colmar to St. Did, the 
Col de la Sehlucht (3*737 feel) between Gerardmer and Colmar, and 
the Col de BramonL (3,173 feci) between Gerardmer and Thann in 
the Thur valley; these are blocked by snow T continuously or inter¬ 
mittently, for much of the winter, except for the Col du Bonhoinme. 
Two railway lines cross the uplands, both built since the war of 
1914-1 £ to tic Alsace more closely into the rest of France. Formerly 
the line from Epinal terminated at St. Did, but it was extended up 
the Fa vc valley to So ales, then by means of tunnels through the 
Vosges watershed into the Bruche valley and sq to Strasbourg; this 
affords a useful through-route for express trains between Dijon and 
Strasbourg. In 1937 a second line was completed, also from St. Did; 
it tunnels due cast, emerging in the Lieporctle valley near St. Marie- 
aux-Mines, and continues down the valley to Sdlestat on the edge 
of the Rhine valley. 


THE LOW VOSGES 

The High Vosges really end at the 'Saverne Gap’ to the north¬ 
west of Strasbourg, where a prominent embayment in the side of the 
s2 
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rifi-va.lley (Fig. 81), together with a narrowing and decrease of eleva¬ 
tion of the Banter Sandstone, forms a gap affording a line of com¬ 
munication between the Rhineland and Lorraine, The lowest part 
of the gap, dominated by the old fortress town of Phalsbourg stand¬ 
ing on a steep Muschclkalk ridge, is crossed by the Slrasbourg- 
Nancy road. The main Paris-Slrasbourg railway and the Marne* 
Rhine Canal both prefer a route further south along the narrow 
Zorn valley (Fig. 119), Both require tunnels to negotiate the water¬ 
shed, known as the Zabemer Sunk?, which is actually the narrowest 



Flu. J19.— The Savehne Gap. 

R«]jcr is shown in a generalised way by means of haehurcs and spot-heights 
tn feet. In the ewl is the edge of the Vosges, fronting the Rhine rift-valley* 

The mam road from Strasbourg to Surra bo urg iig-iogs up ihc edge of the C&te 
* Saveme on t° the pluew wrfiiee at about | ,300 feet, some 200-300 feet lower 
than the hdls to north and south; the fomess-town of Phalsbourg stands in this 
shallow gap. Minor roods ore omitted. 

Based on Cart* d* Franc* au 30.000 ", «hcc» XXXVJ/IS, XXXVU/JS, 


part ol the \ Otgcs, and tlic canal ascends from Strasbourg bv means 
of fifty-two locks (Plate LVI). J 

The Upper Burner Sandstone extends northward beyond the 
Save me Cap. though only the southern part comprises the Low 
Vosges for beyond the German frontier the uplands are continued 
as the Haardt and the PfSker Wald. The sandstone cover is still 
complete despite erosion by the west-flowing heads irc-a ms of the 
Sam and by short Rhine tributaries such as the Mod* and the 
Sauer. The valleys are winding and deeply cut, separating irregular 
tabular santblonc summits and sharp ridges, the highest of whkh is 
the Wintersberg (1,906 feci) near the German frontier - in manv 
places these summits are weathered into fantastic crags and ninnacles 
The average lllimde of ihe upland surface varies from only uS , Q 
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aboul 1.600 feet, but its dissected nature makes it difficult to 
negotiate. 

The Low Vosges are extensively forested and only In the valley* 
floors is the forest cover interrupted by strips of pastureland ; the 
departement of Bas-Rhin, which includes much or the Low Vosges, 
had .14 per cent of its total area under forest in 1058. Far less 
population and settlement is found here than in the High Vosges, 
despite the appreciably lower attitude, There are a few small 
towns—Bitch e, Rohr bach and others—and the railway line from 
Strasbourg to S3rregucmines crosses the hills, utilising the upper 
pan of the Mode? valley. Some of these towns once had iron¬ 
works and a few outposts of the textile industry' survive, but the chief 
occupations arc now dairying, forestry and the manufacture of wood 
products. The Low Vosges stand out prominently as an area of 
scanty population, for some communes have a density of less than 
fifty per square mile. 


Chapter 20 


THE CENTRAL MASSIF 

The Centra! Massif is an upland area, more or less bounded by die 
thousand-foot contour, and composed of varied rocks among which 
ancient crystalline rocks are dominant. It covers about 33 P 0G0 
square miles, or a sixth of the total area of France. Although its 
average height is about 3*000 feel* the maximum altitude is only 
6,l§£ feel* attained in the Puy de Sancy in Auvergne. In places 
there are deep gorges and rugged pinnacles, it is true* but much of 
the Massif consists, in the words of Ph. Arbos, of \ + T ondulatkms 
knits cm . . . surfaces planes \ Its geo morphological history has 
been one of great complexity, the details of which arc by no means 
wholly unravelled. 

GENERAL FEATURES 

The foundations of the Massif consist of a crystalline sock of 
granite, gneiss, schist and mica-schist. Some of these rocks are of 
Pre-Cambrian age. others consist of highly metamorphosed sedi¬ 
ments (described on the official Cam* Geofagique de h France as 
'cristatfaphytikns d'age iftdeu m rmine') m and some of the granites may 
be Carbo-Pcrmian intrusions since they cut across the schists and 
gneisses. Areas qf indisputable Palaeozoic rocks are small in extent, 
but Silurian rocks occur in the extreme south-west*others of Devonian 
age also in the south-west and again in the Morvan, and Lower 
Carboniferous rocks sn the uplands near Lyons and in small patches 
further west. 

The whole area may hate been pencpianed before the end of 
Carboniferous times (the so-called * pre-Hercynian Peneplain '}> 
but the evidence for this is decidedly scanty, and the first major 
event in the geological evolution of the Central Massif was the 
Carbo-Permian (Hercynian) orogeny. Two main trend-lines of 
folding can he distinguished, the Armorican orientated from north¬ 
west to south-east* tile Variscan from north-east to south-west; 
there must have been a complex structural apex where these met 
in the south-centre of the Massif. This orogeny has not left such 
clear results on the ultimate * grain 1 of the Massif as in some of the 
Other Hercynian uplands, mainly because of the uniform resistance 
to subsequent denudation of the granites, gneisses and mica-schists. 
However* the trend of the north-east to south-west folding can be 
seen in the eastern uplands of Lyonnais and Vivarab, where different 
crystalline rocks appear in succession in broadly parallel bands, 
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More striking is the pattern of Coal Measure syndines and 
Permian inlicrs (Fig, 120), The little coal-basin of Ahun in north- 
eastern Limousin lies on the line of a north-west to south-east fault, 
and the Permian basin of Brive with several tiny coalfields is orien¬ 
tated similarly. The Autun-Epinac and Blanzy basins enclose 
beliveen them the crystalline upland of Autunois; the St. Etienne 
‘furrow* (traced by the Furens-Gicr valleys) separates Lyonnais 
and Vivarais; the smaller fields of Pradcs and Ales on the south¬ 
eastern flanks reveal the same trend. The outstanding Hcreyntan 
line is the xilfor,i houilkr or 'coal-furrow \ which can be traced 
diagonally for q distance of ISO miles. In the extreme south-west, 
between Villefranche-dc-Rouergue and Najac, it forms the structural 
boundary of the Massif and is followed closely by the river Aveyron. 
This ’coql-furrow" represents a distinct line of infolding associated 
with down-faulting* hence the preservation of several long coat- 
basins, never more than about nine miles in width. 

This orogenic period was long continued, not one of violent 
folding and sudden cessation, for both the surviving Upper Carboni¬ 
ferous and Permian rocks show evidence of folding. Then followed 
a long period of planation, which produced the first of the traceable 
major erosion surfaces. This probably started well before the end 
of the Carboniferous, since in places the Permian rocks lie uncon- 
formably on a surface already worn in Upper Carboniferous rocks. 
The result was an extensive peneplain which can still be traced in 
the higher parts of the Ghennes and Limousin, and around the 
margins of the Massif, This planation may be in part marine, 
slowly worn as the Mesozoic seas gradually transgressed, but other 
evidence is suggestive of subaerial weathering under semi-arid 
tropical conditions. 

Deposition, mainly of limestones* went on slowly during the 
Trsassic and Jurassic periods, though these deposits formed for the 
most part only a thin layer over the crystalline sock and indeed were 
soon to be removed, with one notable exception. In the south a 
synclinal depression or local "deep' in the Jurassic sea projected 
northward between the crystalline promontories of the Montague 
Noire-Segalas uplands and the Civcnnes; here deposition went on 
to a thickness of at least 4 T 500 feci as down warping continued. 
When later denudation removed the limestones from most of the 
Massif (though remaining an important element on its Hanks), they 
survived m this depression as the Grands Gausses. It is not known 
how much of the Central Massif was covered by this Mesozoic 
transgression, since so little of the rocks survive, but it probably 
did not cover Limousin, then the highest part of the Massif, By 
the end of the Jurassic the whole of the region had emerged, and the 
Cretaceous sea merely 'lapped' it around; a glance at a geological 
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map will show how widespread are ihe Cretaceous deposits on the 
margins. 

Denudation probably began to remove the Jurassic deposits 
during Cretaceous times, but the main period of activity was Eocene 
and Oligoccnc. and this produced another distinctive surface, 
called by French geo morphologists the Eogenc, This can be traced 
widely within the Central Massif, especially in Limousin, and on 
the borders it cuts across both the Mesozoic and the ancient crystal¬ 
line rocks. This surface is characterised in places by a veneer of 
residual deposits known as the depots sideroliihiques .' These vary 
in character, sometimes consisting of Clay-wilh-Flints, at other times 
of bedded sands and gravels, or of reddish days (the argiles rouges). 
which according to H. Baulig arc indicative of erosion under renewed 
semi-arid conditions. 

During Middle and Upper Oligoccnc times, deposition was once 
more widespread. Rocks of this age, deposited under fresh-water 
or brackish lacustrine conditions, are preserved in the south on the 
Hanks of Margeride, in the northern Sdgalas. on the margins of 
Cantal near Auriliac (where they are part-covered with lava-flows), 
and much more extensively in the basins along the valleys of the 
Loire, Allierand Cher, In Limagnc they accumulated to an appreci¬ 
able thickness, indicating that the Eo'gene plan a lion, which pro¬ 
vided the detritus, was long-continued. 

In mid-Tertiary times theCentral Massif was greatly affected by the 
Alpine orogeny. In point of fact, the south-western parts had experi¬ 
enced faulting since the Jurassic, and this had increased in severity 
during early Tertiary limes in association with the Pyrenean folding 
movements. The rigid structure of the crystalline block resisted 
these movements, and indeed it acted as one of the stable bastions 
which directed the alignment or the folding of the gcosyndinal 
sediments to the south. The Massif however was affected both by 
associated en masse uplift and by faulting. It may be that the 
Pyrenean movements in effect ‘revived" some of the Armorican 
trend-lines in the south, and that the Alpine movements ‘revived’ 
some of the Variscan lines in the east and south-east. The net 
result was an uplift which inclined the massif both from cast to west 
and from south to north, so that the main watershed now lies on 
its south-eastern margins. The faulting was mostly experienced in 
the south (where the lines run from west to east), on the cast (where 
multiple stepped-faults form the edge overlooking the Rhone valley), 
and in the centre where the rift-valleys of Limagnc, Forez, Roanne 
and several others were created. Thus the broad outline of the 
Central Massif was defined. 

1 The origin and character of these deposits are discussed in detail by 
P. FCrtdon, U Pdrigord (1951 >, pp. 1 3 1-6. 
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There were two other major contributions, however, 10 the pattern 
or things ; one was vulcanirity, the other further stages of denuda¬ 
tion. Most of the volcanic activity can be attributed to the Pliocene, 
although some flows in Vday and Vivarais are clearly Miocene 
and the trachytes and andesites of Cantal and Mont Dore arc 
Pleistocene. In some districts, notably the last two mentioned at 
least three phases of volcanic accumulation can be discerned. One 
effect was to move the point of maximum altitude; from its position 
in Limousin in the Jurassic it shifted to the venues as a result of 
the mid-Tertiary orogeny, and now although the highest foundation 
rocks are in the tilted south-east, the superimposition of volcanic 
rocks has located the highest individual eminences in Auvergne, The 
effects of vul can icily are seen most markedly along a north-south 
line through Auvergne. Further east they appear in both Limagno 
and Forez* in the lava tablelands of Aubrae and the Le Puy basin, 
and in Vivarais where high peaks rise from the ridge-line and lava 
flows extend down the marginal slopes almost to the Rhone near 
Montelimar. The eflects are seen also in the southern part of the 
Grands Causses, extending as an interrupted line of basalt buttes to 
the Mediterranean coast near Agde (see p. 428). Almost the only 
part of the Central Massif unaffected by vulcamdty is Limousin, 
another indication of its prolonged stability. 

The uplift and tilling of mid-Tertiary times began a new cycle of 
erosion. An individual Mio-Pliocene surface has been determined 
in 5£gatas at about 1,000 to L050 feet by A. Mcynier, 1 and again 
in Limousin at about 920 feet by A. Perpillou,* According to 
H. Baulig's views** the Central Massif consists not merely of a single 
warped peneplain, but of several surfaces intersecting each other at 
tow angles; in other words, there has been a series of cycles or partial 
cycles, producing in fact a polycyclic relief, Some are ancient 
surfaces, subsequently covered with newer deposits and later still 
resurrected, while others belong to Ehe period subsequent TO the 
late Pliocene, and he attributes their origin to eustatic changes of 
sea-level during which the land-mass remained stable. The main 
erosion surfaces distinguished by Baulig in the south-east of the 
Massif arc at 590, 920 and 1,250 feel, with others less clearly defined 
at 490 and 820 feet. 

Rivers were markedly rejuvenated as a result of these changes in 
base-level The remains of the erosion surfaces are preserved as 
lofty gently sloping plateau-intcriluvcs, contrasting with the steep- 

1 A, Meyxucr, Segalas, Lrvezou, Chikaigneniie (1931}. 

M A. PerpilloiJ, Le Limousin ; ftudt de geographic physiq w regimate (1940), 

1 Baulig, Plateau central de fa Frame et sa bordure medimwnderme . 
diode mOrpkofogique (t»28>, especially pp t 412-50, d L« Grants Surfaces 
d'aplanisscmerit cyclaquc*. 
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sided valleys with their fragmentary benches. These valleys are 
most dearly developed in the south where the mid-Tertiary uplift 
was greatest, so that the long rivers (lowing west and north have 
formed gorge-like valleys. In lhe north-west the gorge sections 
occur more on the margins, beyond the plateau surfaces where the 
rivers still flow in their shallow old-age courses. 

The genera! drainage pattern of the Central Massif has developed 
as a result of the mid-Tertiary uplift. The main north-flowing 
arteries are the Loire and the Allier, originating near the south¬ 
eastern edge and following elongated tectonic basins to the margins 
of the Massif. The western and south-western rivers, notably the 
Dordogne. Lot and Tarn, were superimposed on the Eocene pene¬ 
plain : the Tarn, for example, rises on the crystalline rocks and 
passes on to the limestones and marls of the Grands Gausses, crosses 
the crystalline rocks again in the south of Silgalas, and then flows over 
Cambrian limestones and slates into the Basin of Aquitaine (Fig, 121), 
In detail, however, some of the Tertiary structures are expressed in 
the courses of the rivers; the Avcyron. for example, turns abruptly 
south-west for twenty-five miles at Villefranche-dc- Roucrgue 
along one of the major marginal faults. In the south the Thord 
and the Jaur, though flowing in directly opposite directions, follow 
the Pyrenean fault-trend between the Lacaunc and Montagne Noire 
massifs. The Tertiary uplift and tilt were responsible for lire many 
short streams, furrowed in the steep upland edge, which flow south- 
eastwards to the Rhone or directly to the Mediterranean, The 
Card rises on the ancient mica-schists on the flanks of Mont 
Aigoual, crosses an outcrop of granite on to the mica-schists once 
more, and descends over Lias marls and in turn over Jurassic, 
Cretaceous and Oligocene limestones to the Rhone flood-plain, 
These sleep and powerful streams have by headward erosion pushed 
back the main watershed to the north-west; the Chassesac for 
example has captured streams that once flowed either to the Lot or 
to the Allier, Further north the Doux, Gier, Brcvcnne, Grosnc and 
Dheunc follow the south-west to north-east Variscan trend. 

Volcanic activity has also induced a number of drainage modifica¬ 
tions. The huge cones of Cantal and Mont Dare became centres 
of radial drainage, and down their flanks torrents flowed both to 
the Dordogne and the Allier, The Truyere possibly once flowed 
north-westwards, continuing the direction of its present headstream 
between Margeride and Aubrac to the river Alagnon, hence to 
the Loire. Lava-flows issuing south-eastwards from Cantal blocked 
its course and forced it to turn at right-angles towards the soulh- 
west, so cutting a deep gorge-like valley to the Lot. The lava 
plateau of Aubrac thus became a centre of radial drainage; the 
headstreams of the Truyere and the Lot rise on the slopes of 
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Margeridc oniy a few miles apart, flow parallel lo each olher towards 
the west, and then diverge at right angles in diametrically opposite 
directions around Aubrac (Fig, 121), to unite to the west of it at 
Entraygues. 

River erosion has continued during Quaternary and Recent times, 
accentuated by rejuvenation. Resultant deposition has taken place 



Ffo, Ill-Tin Drainage Dorsal of ™ E Southern Central Massif. 
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in the bordering basins of Aquitaine and Paris, in the form of sheets 
and cones of debns on the western flanks of the Rhone valley and 
in the bus iris of Limagnc, Fores and Roanne. 

One more clement if on a relatively minor scale, enters into the 
pattern, the effects of glaciation. The volcanic cones and the higher 
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parts of the crystalline uplands nurtured small snow-fields from which 
glaciers moved outwards, and as a result cirques, U-shaped valleys 
and terminal moraines were formed* The increased flood-waters of 
the rivers towards the dose of the Quaternary glaciation also exer¬ 
cised pronounced effects, trenching radially the major volcanic 
cones, Nivaibn processes were effective on the crystalline massifs, 
particularly in Margcride and Limousin, Mass movements of 
decomposed granites and coarse sands charged with water from the 
melting snows bared the upper slopes, filled broad depressions and 
sometimes obliterated breaks of slope. The more severe peri- 
glacial conditions formed block-spreads on these uplands. 

The net results of shis complex geo morphological history involve 
four distinct structural elements* There Is (I) the Hercynian socle or 
crystalline basement; (Li) a covering of Mesozoic rocks, mostly 
removed from the Massif except in the Grands Cau$ses T but contribu¬ 
ting an essential clement on the marginal plateaus and edges: tin) 
the Eocene and particularly Oligocene deposits that accumulated 
under lacustrine conditions in the down-faulted basins of the Loire 
and Allier; and (iv) the volcanic rocks, including both large cones 
and extensive basalt flows. 

Superimposed on this diverse structure and relief is an equally 
varied dim ale. The lofty upland is characterised by bleakness, by 
winter cold both on the higher parts and often as a result of inversion 
in the deep valleys and depressions also, and by a precipitation which 
in places exceeds eighty inches but exhibits great variability. The 
winter cold is emphasised by the facts that over 3*000 feet only about 
shree months are frost-free, and the snow cover may lie for three or 
lour months* even for six months In Cantal and on the M£zcnc. 1 No 
permanent snow-fields exist, although after a snowy winter some of 
the high cirques in Carnal may contain a snow patch sufficiently targe 
to survive the following summer. Some seasons are much worse 
than others; during the winter of 1951 there were exceptionally 
heavy falls* and the streets of high villages had drifts eighteen to 
twenty feet deep, while the road up to the Pay Mary in Cantal was 
blocked until June 23rd. 

Within the Massif appear considerable climatic variations, both in 
a general way because it lies intermediately between Atlantic, Medi¬ 
terranean and continental influences, and in detail because of altitude 
and aspect. South-facing slopes in the south of the upland grow 
olives, mulberries* figs and even pomegranates: mai»e appears in 
the south-west in place of the rye and buckw heal of Limousin. Some 
areas in the west and north are too damp and bleak for anything but 
moorland, conversely others in the south and east are loo dry and 

1 P, Esiicnne, H La Neige darn ie Massif Central \ in Melanges g&ogMqthhjttts 
ojferte d /7j, Arbos 11953), vol. i, pp> 197-200. 
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too sun-scorchcd in summer Tor anything but maquis or garrigtte. 1 
While drainage is necessary in some places* paradoxically irrigation 
is required in others. 

Soils loo are very diverse. Those derived from the granitic and 
schistose rocks are base-poor, coarse and infertile, while the warm 
soils developed on limestones can if adequately watered support 
excellent crops. The surfaces of the newer basalt flows are rocky and 
arid, while by contrast the older ones have decomposed to form dark 
base-rich soils. Some of the Tertiary and Quaternary sediments con¬ 
sist of coarse sands and gravels, such as the vareimes of Limagne, 
others yield day-soils of good texture and rich in calcium salts. 
Areas of dcfEciem or impeded drainage occur both on the uplands 
where shallow depressions arc underlain by impermeable rocks and 
also in lowland basins where days or sands are underlain by a 
hard-pan. The multitude of rivulets on the crystalline uplands i t he 
term 'Millevaches' means a thousand springs, not a thousand cows), 
the springs bursting oul among the basalts, and the wandering 
streams of Limagne and Korez, contrast with the near-karstic aridity 
of the surface of the Grands Gausses. 

As a whole, then, the Central Massif affords a limited milieu, 
though by no means a negative one, for human use. Population is 
thinly spread except in a few favoured Localities, and the emphasis is 
on a stock-rearing economy which can utilise the upland pastures. 
In the centre and north cattle are dominant, while in the south (and 
particularly in the Grands Causscs) sheep are important, although 
not on the scale of a century ago. Well-defined seasonal movements 
of stock still lake place; sheep from Langaedoc move up to Aigoual 
and Lozere or from the Causses to Aubrac, and cattle from the low er 
pastures of Limousin transfer to the uplands of Millcvaehes, A 
steady supply of c;rives and mature beasts leaves the Central 
Massif for the lowland pastures or moves directly to the markets 
of Paris and Lyons. Despite factors of remoteness and difficult 
communications, dairying is widely carried on, and results in such 
products as the fremat-es blew of Auvergne. The arable economy 
is necessarily subsidiary to livestock, growing fodder-crops and 
short-ley pasture, but cereals and potatoes arc cultivated widelv 
both for subsistence and for sale. 

A further contribution is provided by the forests. The former 
woodlands which swathed alt the Massif but for the highest uplands 
(these carry in fact a sub-Alpine flora) have been largely removed b\ 


' A. Pel. *Le Cljrnal .lEncoie et l« limits*, iiltitudmalcs de roecunaiion. tin 
wl dan* le Masssr Central-, in A. dr G. <1955), vy|. Ixiv. pp. 401-12, consider 
the relationship, inter alia, between the index of aridity and the yield otne md 
hence (he possibility of wlltemcni. He includes a map <p. 405; which dis- 
lirtpiLshea between * m&ntqgtttrj kumides' jeiJ *tnantagnrs siehts\ 
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centuries of cutting for fuel (including charcoal-burning) and for 
construction, and by burning and clearance to increase the area of 
pasture. Vestiges of former oak and beech woods remain, and chest¬ 
nut groves occur widely on the south-western and south-eastern 
margins, contributing to their economy. During the last seventy-five 
years the area under forest has once again increased m the form of 
beech woods and of pine p spruce and fir plantations. This is largely 
due to official encouragement in the direction both of the creation of 
State forests (as in the Cdvcnnes) and of subsidising private planting 
of small wood-lots (as in Millevaches), 

One would hardly call the Central Massif an industrial region, yet 
there are some industrial centres of importance, Advantages are 
indeed few; they include the liny coal-basins, some small-scale 
deposits of metals (still mined sporadically) and of kaolin, other local 
materials such as timber, skins and hides, available labour which 
seeks to supplement agricultural production, and water power. The 
last, used to work mill-wheels for centuries* has been capitalised 
since 1920 in the Dordogne. Truycre and Lot valleys, where barrages 
pond up reservoirs to supply power-stations linked into the grid. 8 
Although the rivers experience low* water in summer, their winter 
maximum is complementary to the minimum of those in the Alps 
and Pyrenees which suffer from freezing. 

For centuries various craft manufactures have been carried on at 
the small towns, including enamels, leather, textiles, lace, paper and 
wooden articles of all kinds. With the help of hydro-electric power, 
many oF these activities still flourish, and some specialisations survive 
in a modernised form. Numerous centres of iron and steel produc¬ 
tion are found within the Central Massif, usually associated with the 
coalfields (Fig. 120). They grew up near small ore deposits, now- 
exhausted or economically unworkable. In IS76 the forty-two blast 
furnaces in operation produced over 400,000 tons of pig-iron, a quarter 
of France's total. They survived through sheer inertia* through the 
development of specialised industries based on steel, through the 
utilisation oFthe coalfields For steam-raising and some coke produc¬ 
tion, through the labour supply available in the isolated upland 
valleys and basins, and more recently through the development of 
hydro-electric schemes which afford current for electric furnaces. 
They have concentrated on the production of highly Fabricated 
articles, mostly importing pig-iron from Lorraine to make the special 
grades of steel required. Before the war of 1914-1^, the obvious 
vulnerability of the north and north-east of France stimulated the 

1 (i) G, Veynst-Vcmer. b L'Evolution de requirement hydro-tfcctrique du 
Mjs$£f Central', in Melanges £vograpkniti& f tfjfem a PL Arbox (1953), v&], i h pp. 
231-17; and (Li) G, Kish, " Hydroelectric Power In France: Plans and Projects' 
in ftJT, (1955)* vol. 45, pp. SMI. 
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armament industry in the centre, and the later military' devastation 
of the frontier areas caused a boom. 

Three towns have become the centres of considerable modern 
industrial agglomerations, and as a result arc included among the 
twenty-eight French towns with populations of over 100,000, These 
are St. Etienne, Clermont-Ferrand and Limoges. Other industrial 
towns, smaller but still of importance, include Le Creusot and Mont- 
ceau-les-Mines in the north-east. Ales in the south-east, Dccazcville 
and Rodez in the south-west, and Momlufon and Moulins on the 
northern margins. The varied attractions or tourism arc expressed 
in the growth of Vichy as a fashionable spa, of Lc Puy in the upper 
Loire basin, and of Millau as a centre Tor the Grands Gausses. 

By contrast, however, to these centres with specially favourable 
circumstances, much of the Central Massif is an area of low and in 
places decreasing density of population. This has been emphasised 
since 1870 by a rural exodus from the hard and unrewarding labour 
of the uplands for the attractions of the towns. More people migrate 
from Lozcrc, Carnal, Ardedie and Correze than from any other 
depmement in France; they go to Paris, Lyons and the towns or 
Bas-Languedoc. The age-structure of the population is changing as a 
result of this exodus of many young people, of a resultant declining 
birth-rate, and of the losses of manpower in two wars. Jn the four 
ddperiements there were only 10,748 births in 1958. compared with 
9,356 deaths. If the Tew larger towns are excluded, the total popula¬ 
tion of these departments is less now than a century ago. In indi¬ 
vidual communes in the uplands the number of people has halved, 
as indicated by the many deserted farms and hamlets. 

It seems most practicable to distinguish seven individual areas 
(Fig. 122), In the north-east projects the distinct block of the 
M or van. Then along the eastern edge of the Massif for a distance 
of nearly 250 miles are the high marginal uplands, from Autunois 
in the north to the GJvennes in the south-east. The heart of the 
Massif, though consisting of both crystalline basement rocks and 
of volcanic outpourings, constitutes a third sub-region. Hanked on 
the south by the limestone plateaus and valleys of the Grands Gaus¬ 
ses. The crystalline uplands of the Montague Noire, Lacaune and 
Sdgalas form the south-western margins, and the plateau of Limou¬ 
sin the north-western. Finally, it is convenient to group together the 
low-lying basins of the Loire and AUier valleys and the marginal 
lands of Bourbonnais into which these valleys gradually merge, 

THE MOAVAN 

This uptand of ancient crystalline rocks projects boldly from the 
north-eastern comer of the Central Massif into the Mesozoic rocks 
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which cover the southern part of the Paris Basin, and forms, in 
J. Beaujeu-Gurnicr f s apt phrase * r an m6ie de ter re j crystal lines m 
milieu des terrain* sMmentaires\ The Morvun is defined by a 
series of clear-cut faults on both its western and eastern margins. 1 
On the west sometimes occurs a single fault, as near Bazoches where 
the crystalline rocks lie directly against the Mid-Li as marls, some¬ 
times by two or more broadly parallel faults, while the eastern 
faults are much more confused and less continuous. On the south 
the upland is separated from Amunai* by a down-faulted depression 
trending from south-west to north-cast ; this cuvette autmleme is 
occupied mainly by Permian rocks and the narrow Autun-Epinac 
coalfield (Fig. 120), and drains south-westwards by the river Arrau* 
to the Loire. 

Around the western, northern and eastern margins of the crystal¬ 
line rocks lies a band of Mid-Lias marts, continuous except in the 
north-west where the faulted edge of the Archaean rocks lies directly 
against Middle Jurassic limestones. Elsewhere the marls have been 
worn down to form a distinct depression periphenqut\ to which is 
given several p^yj-names (see p. 226). Beyond this depression a 
prominent limestone scarp faces inwards towards the Morvan, its 
continuity interrupted only by the valleys of streams draining north¬ 
wards to the Yonne and the Arman^on. 

Geological Ey the Morvan massif is one of great complexity. Most 
of its rocks are crystalline, of Pre-Cambrtan age, but areas of Devonian 
and Lower Carboniferous slates also appear in the south. In the 
extreme north within the long syncline of Sinceydes-Rouvray lies a 
narrow exposure of much metamorphosed Upper Carboniferous 
rocks where anthracite has been worked in the past. Structurally 
too there are many complex features; L Beaujeu-Garnier traces 
seven distinct anticlinal axes and four synclinal axes of Uercyniun 
age, 3 and faulting has introduced further structural problems. 
Peneplanalion has cut right across these various rocks and struc¬ 
tures, The post-Mercy nian surface, which is still apparent in 
the north and north-east, has been subjected to a scries of aptanis- 
sements, the relics of which are fragmentary. The net result is a 
gently undulating surface sloping from H50 feel in the north {Bus- 
\f$nan) to over 2,500 feel in the south [Haul-Morvan). The 
highest summits, the rounded culminating points of two granitic 
bosses, are the Bok du Roi (2,959 feet) and Mont Beuvray (2,658 
feet). The massive homogeneous rocks, especially the granites and 
gneiss, for the most part weather into gentle surfaces, although 
occasionally differential erosion does produce more striking features, 

■ J. BcJLijeti-Garnier, Le Mormn n jw honfarc erode nmrpbobgtmie (J95U, 
has several lanse-stiilc maps on which ihcse faulss are iracea. 

* L Beaujcu-Gamicr, ep. ctt., particularly the map f&cilif p L |&>. 
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such as the grynulitic crags of Ihe Roche du Chicn in ihc valley 
of the Cure to the west of St. Brisson, and the porphyry cone of 
Mont Genievre (2,09*3 feci) in ihe south-west. 

The drainage of the Morvan is radial, and from the impermeable 
gently sloping rocks a myriad of rivulets flow outwards, their upper 
valleys but slightly incised, in the more deeply-cut main valleys, 
terraces at approximately 50, 100 and 230 feet above die present 
flood-plain can be distinguished, related by Bcaujeu-Gamier to the 
various erosion surfaces. The streams on ihe north And their way 
to the Serein, the Cousin and the Cure (themselves tributaries of 
the Yon tie) or to the Yon ne itself which rises on the north-western 
slopes of the Bois du Roi, Another group from the south-western 
margins of Ehe Bois du Roi and Mont Beuvray work their way to 
the Aron, a right-bank tributary of the Loire, and others from the 
south and south-east of the massif flow down into the Atmtn depres¬ 
sion to the river Arroux, another Loire tributary. 

The impermeability of the rocks, the gentle gradients and the 
superficial depressions have resulted in the Formation of a multitude 
of shallow dtangs, known in the Morvan as mones-eaux. Some 
have been transformed by she accumulation of sphagnum peal into 
upland bogs (the f&urhiires mormndeHes% some have been artifi¬ 
cially drained, others have been dammed and deepened for water 
supply or for pisciculture. The largest sheet of water is the Elang 
des Set tons, which covers an area of 800 acres in the upper valley of 
the Cure. Another large reservoir has been created by damming 
the Yonne above Montreuitlon; the water now fife the main valley 
for live miles upstream, extending also into tributary valleys. 

l.anchUse and Agriculture,- — Much of the surface of the Morvan is 
wooded, although not as continuously as in the past because of 
agricultural colonisation schemes on the one hand and of exploita¬ 
tion for timber on the other. About a third of the Mparfemenf of 
Niivrc is under woodland, and some line forests still exist, such 
as the Foret tf Anost in the heart of the uplands to the south of the 
Ftang dcs Seltons, and the Foret de Si. Prix which swathes the Bois 
du Roi and the other summits of the Haut-Morvan. The beech is 
Ihe dominant tree over the uplands, with oaks on the northern 
margins and chestnuts on the lower slopes, while the area under 
plantations of conifers has greatly increased during the last thirty 
years. 

For many centuries the Morgan's woodlands have been exploited 
for fuel and constructional timber, much of it being sent to Paris. 
Until just before the war of 1939-45, the timber was mostly 
rafted down the headstreams; it was stacked at certain points to 
await the deliberate releasing of flood-waters from eking !r dammed 
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higher up the valleys for that purpose, 1 ft was floated downstream 
to collecting points such as Ciamccy and CouLange* on the Vonnc 
or Vermcnton on the Cure, and then sent by barge along the Nivcr- 
nais Canal and the canalised Yonnc to Paris. Today much of the 
limber travels by lorry', although pit-props are still transported by 
canal. Saw-mills, timber-yards and pulp-mills are in operation at 
such towns as Clamccy and Premency. 

About 10 per cent of the surface of the Morvan is covered with 
moorland and upland bog, generally known as lamics. This area 
of waste is less than in the past, partly because of afforestation, 
partly because the area under permanent grassland has increased, 
Some cultivation is practised, mainly of wheat (which has largely 
replaced rye and buckwheat) and potatoes, helped by heavy liming 
and fertilising of the coarse acid soils. Farming activity is, however, 
mainly concerned with livestock; the rather poor race manandcUe 
has been supplanted by CharoEais cattle, young stores being grazed 
on the hill pastures and then sent down to the lowlands for fattening. 
Pigs are reared and allowed to pannage in the beech woods. 

Population and Settlement,—Inevitably this upland area has suffered 
depopulation, as shown by ruined farms and even some abandoned 
hamlets. The attractions of employment in the towns around in 
the Loire and Saonc valleys, in the Le Cretisol industrial district, 
and in Paris have drawn off much of the younger population. 
Ch&leau-Chtnon in the south-west and SauEicu in the nonh-east 
arc the only places of any size within the Morvan, and (unusually) 
they are situated high on the upland rather than in valleys; Chateau- 
Chi non rises in tiers up the slopes of a hillside, culminating in the 
church at a height or exactly 2,000 feet. A single-track line, the only 
railway to penetrate the Morvan, climbs circuitously from the Yonne 
valley line at Tamnny-en-Buzois to its terminus at Chateau-Chi non. 
Most of the other Morvan settlements are however in the valleys: 
thus Cussy-en-Morvan stands on the eastern side of the Seile valley! 
while Chissey-en-Morvan is a bridge town on the Vernin. The 
chief market towns for the region are in the marginal depression, 
such as Avallon on the north, Scmur-en-Auxoi$ on the north-east! 
and Autun on the south. 

Some hamlets and small villages arc found surprising!*, high 
among the uplands, usually in a depression where surrounding hills 
afford protection from the winds. But the forest-covered heart or 
Haul-Morvan, from the Foret d’Anost to the Bois du Roi is 
virtually unpopulated, except for a few hamlets along the winding 

1 An interesting account of these operations is given by j Levainvitie 
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road between Chateau-Chi non and Autun, the only main road to 
cross the upland. 

THE EASTERN V A RUINS 

The eastern edge of the Central Massif overlooks the lowlands of 
the Saonc-Rhone valley and of Languedoc for a distance of nearly 
250 miles. The main rivers — Loire, Allier, Lot and Tam — rise near 
this edge and trench their valleys across the whole Massif With the 
exception of the volcanic peaks of Auvergne and the Mezcnc, the 
highest points in the Central Massif are on this south-eastern margin, 
notably Mont Lozere (5,5S4 feel) and Mont Aigoual (5,128 feet}. 
The height of this rim decreases northward; lo the west of Lyons it 
just attains 3,000 feel, and in the Maconnais and Charolais over¬ 
looking the Plaine de Bresse it is J ,750 Tect or less. 

While it is broadly true to say that this eastern margin represents 
a fault-line scarp, the dislocations are multiple and complex. Some 
of the faults are associated with the original Mercy nian structures, 
thus trending from north-east lo south-west. In several down- 
faulted depressions Permian and Carboniferous rocks have been 
preserved among the crystalline rocks, including workable Coal 
Measures (Fig, 120), This faulting has caused diverse rocks to lie 
in dose juxtaposition, so affording full scope for differential denuda¬ 
tion, Some of the rivers have developed their valleys in down- 
faulted areas of less resistant rock, so forming distinct north-east 
to south-west depressions; one such is occupied by the Dheune 
flowing to the SaSnc and the Bourbince flowing in the opposite 
directiontothcLoirc. Simil a rly the val leys of the G rosne. B reve nne, 
Gier, Doux and other minor streams follow the trends of faults, 

\uiunois and its Margins. — The small massif of Autunots consists of 
a block of granite in the west and of more complex granulites and 
schists in the east, partly covered with Triassic and Liassic sand¬ 
stones and marls. It is of no great altitude, the highest point being 
only 2,244 feet and the greater part under 2,000 feet, The river 
Arroux, draining the depression containing the Autun-Epinac coal- 
lie id, cuts across the western part of the granite in a broad valley to 
join the Bourbince just above its confluence with the Loire, Like 
the Mon an to the north, much of Aulunois is forested (notably the 
large woodlands of the Foret dc PI a noise and the Bois de Grosnc to 
the south-east and east of Autun): (he rest is under moorland, rough 
grazing and some arable. Many of the shallow lakes arc artificial, 
and are used to maintain the level of the Centre Canal. 

Paradoxically, the main significance of the Autunois massif lies 
in the depressions which Bank it to north and south. The Former 
is floored with Permian and Upper Carboniferous rocks, and the 
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Autun-Epinac held produces annually about a quarter of a million 
tons of gras coal, consumed in a thermal station at Epinac* Bitumin¬ 
ous shales are also mined, totalling about 15,000 tons a year; oil 
is distilled from these at Autun. This depression forms a route¬ 
way between the Loire and Sadne valleys T avoiding a lengthy 
detour around the forested uplands of the Morvan. The Romans 
appreciated this fact, and sited Autun [Augi&todtinUm) on a promi¬ 
nent hillock near ihc south bank of the Arroux, This is a busy town 
of nearly 14,000 people, with several fairs and markets, hotels 
catering for a useful tourist activity, and a number of manufacturing 
industries, notably of furniture and other wooden articles from the 
timber of the M or van and Autunois. h is a route-focus, and nine 
major roads converge on it. 

More important is the southern depression, which forms a quite 
densely populated industrial re-entrant, lying diagonally across the 
uplands, between the Autunois and the Charolais. This contains the 
Eilanzy coalfield, which produced 2 6 million tons of coal in 1955, 
with the busy mining towns of Blanzy, Montchanin and Montecau- 
les-Mines, and ihe iron- and steel-works of Le Creusot* Gucugnon. 
Breuil. and Montchanin [Fig, 123). The chief concerns arc the 
Schneider works (the Forges c( .4aeries dn Creusot) and the Forges dc 
Gueugrrm at Gucugnon to the south-west of Le CreusoU There is 
a variety of metallurgical products* notably armaments and loco¬ 
motives. Other industries have developed along the banks of the 
Centre Canal which utilises this depression, including ihe making 
of bricks, tiles, earthenware pipes and sanitary ware. Monlecau- 
les-Mincs and Le Creuset, 1 each with rather more than 25,000 
people, now form agglomerations of steel-works, factories, nine¬ 
teenth-century housing and modern dtds^ouvriires. 

Cfmrolais. 2 --The Monts du Charolais form an upland mass between 
Ibc Blanzy depression and ihc broadly parallel Grosnc, which joins 
the Sadne below Chalon. The Grosnc valley h sometimes known as 
the Val de Cluny* from the main town situated there. Structurally 
Charolais and Maconnais to the south-east are part of a single 
ancient Hercynian anticline, and the valleys of the Grosnc on the 
north-east and of ihe Sornin on the south-west represent Its axis, 
denuded at an early date and infilled with Secondary rocks, 

Charolais can therefore be divided into two. There is Charotais 
cmtuRin* the uplands of granite and gneiss, rising to such eminences 

1 The development of industry in U Creusot before the East war & given by 
M. Pterrin, ‘Le CreusolV in A. dt G. (.15*341 vok dm, pp. 253-74. 

¥ This district is sometimes referred to as CHonrfMf, after the town ofChardfles 
French pnciiee is to use ihc term Pays tit Charotks for the area around 
Charolkv but la use Charobh far ihc wider upland region. 



TIIF CENTRAL MASSIF 


541 



Fig. 123,—Tm St, Etifnne and Le CmEuiCrr Coalfields, 

Si- fc.H St, Eitcnnc. 

Baud an Carte tie France w dcs frontier ei au 200 r OQQ" r shecii 41,47, 5*. vdih areas 
Ol 3h* Coal fie 14 [alum from the Carte gfotefriqiie df hi Frame, I : 1,000,000. published 
ky Ehe Service dr h Carte Getdaxitfuc iifttriti** de to Finite* E19JJ). 
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as the Roche tie Montuiclard (2,533 feet) in the extreme south and 
Mont-SL Vincent 11*978 feet) further north. Much of it once was 
forested, but now ihi* has been largely replaced by pastures, heavily 
limed and fertilised to make good the deficiencies of the thin acid 
soils. In contrast C huraluis stdih s etifaire „ sometimes called the "bon 
pays'* is an area of varied Jurassic rocks—Lias clays and marls and 
Middle Jurassic limestones, lying on the western flanks of [he 
crystalline rocks in the valley of the Sornin, a district known as the 
Pays de Char oiks after the town of that name. The Mesozoic 
rocks occur too on the east in the Grosne valley* further diversified 
with patches of Triassic sandstone and Pliocene sands (the Sables 
de Chagny)* These sedimentary rocks form a gentle country of 
limestone hills and day-floored vales. 

Charotais is famed for its large while beef-cattle; there were over 
406,000 cattle in Sadne-et-Loire in 195&, About 40 per cent of this 
deparierneni consists of permanent pasture, both on the Jurassic 
limestones and Lias marls, and on the crystalline uplands. Another 
10 per cent is under fodder-crops—trefoil, lucerne, mixed grains and 
legumes, and roots. Animals are bred mainly for meat; mature 
animals are despatched directly to the abattoirs of Paris and Lyons 
and young stores are sent to other districts of France for fattening— 
tor example, to the Paris Basin where they are fed on fodder-beet 
and on sugar-beet pnlp. Stock-fairs are held at Charolles, Cluny, 
Sl Chrislophe-en-Brionnais, Paraydc-Moniat and several other 
places, attended by buyers from a considerable distance. While 
this emphasis is on beef-cattle, most of Charotah sidimemaire forms 
a prosperous mixed farming area; horses, pigs and poultry are also 
reared + wheat and potatoes are grown on the arable land T and vine¬ 
yards (see p. 3ft2) cover [he limestone slopes overlooking the Saone 
valley. 

Maconnahi.—The upland of the M^cormais projects in a north- 
north-easterly direction into the Plaine de Bresse. The Saone flows 
closely along its eastern margins, and in Tact makes a right-angle 
bend near Chafon around Sts northern extremity, A narrow ‘slice’ 
of granite overlooks the Grosne valley to the north-west; this 
rises for much of its length to over 1,500 feel, with one summit 
| la Mere- Bo!tier) reaching 2*40B fees A few other granite outposts 
appear to the north-west of Mficon, but the rest of M&conimis 
consists or Jurassic limestone and Lias marls. These rocks are 
banded in a direction parallel to the granitic ‘slice \ the result of 
profound faulting. There are even narrow exposures of Eocene 
clays and sands down-faulted among the limestones. 

These varied roeks suffered the usual phases of pencplanation, but 
subsequent erosion has had full play. Several sharp-edged limestone 
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scarps overlook the Sabnc valley, each dropping as a step to the next 
marl terrace; the Roche de Sola ire. for example, nut far from 
Macon, culminates in a vertical el iff. Some parts of the limes tone 
country form rather bare plateaus, with solution hollows, caves and 
disappearing streams. By contrast, the marl- and clay-filled depres¬ 
sions are damp and usually under grass, while the rounded granitic 
ridges to the west arc forested. 

The chief feature of the economy is the vine, grown on the cdtes 
overlooking the Saone valley (see p. 3B2) r The proximity of these 
uplands to Charolais has also induced a considerable development 
of cattle-rearing on the hill pastures, 

IJeaujolais.—A much higher group of uplands, the Monts du 
Beaujolais, extends southward from the high valleys of the Grosnc 
headstreams as far as a distinct west-cast structural depression, 
known as the Scull de Tarare. This southern limit is emphasised by 
the river Reins draining westwards to the Loire and the Tardine 
eastwards to (he Azergues. with between them a col through which 
passes the main road (N7) and (in a tunnel) the railway between 
Ronnne and Lyons. The higher parts of Beaujolais culminating in 
the rounded summit of Mont-St. Rigaud (3321 feel), consists of 
porphyries and granulites, while outcrops of Lower Carboniferous 
limestones and shales are preserved within down-faulted zones which 
extend westward across the Loire valley to the south of Roanne. 
As in the case of the northern massifs, Jurassic and Tertiary rocks 
appear on the caslern Hanks, a feature particularly evident on the 
slopes rising from the Sadnc valley near Villefranehe- 

Beaujolais is much dissected by a well-developed pattern of 
valleys; the upper sections of many of these run north-south, follow ¬ 
ing the fault-lines, and leaving between them smooth-topped ridges 
orientated in the same direction. The long valley of the Azergues, 
lor example* forms a broad gently sloping re-entrant into the heart 
of the uplands. Other streams drain more directly eastwards to the 
Saonc or westwards tt> the Loire. This radial pattern leaves a sub¬ 
stantial upland area* the Plateau de Poule + in the heart of Beaujolais. 

A marked contrast h presented by ihc granite uplands [La Mon- 
tagtie), the Jurassic slopes descending in steps to the 5aone (1m Q fre) 
and the broad valleys. The uplands, covered with thin soils* carry 
rough grazing, considerable tracts of gorse-scrub* and pine planta¬ 
tions, The Core on the east has long been devoted to the production 
of the celebrated red Beaujolais wines (see p, 384), although this has 
been less of a monoculture since the phylloxera ravages. Orchard*, 
fodder-crops and even small fields of cereals diversify ihe agricultural 
landscape. 

The main valleys are quite densely inhabited ; large farms and 
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hamlets can be wen far up their heads to about 2,500 feet, and 
Chcnciette, for exam pic, is situated almost at the bead of the Azergues 
valley. Vaux-cn-Beuujolais is situated to the north-west of Ville* 
franche, on the slopes overlooking the valley of the Vauxonne at a 
height of J.750 feci; wooded or pasture-covered slopes rise to 
rounded ridges, while the sheltered village is surrounded by orchards, 
vineyards, little fields of arable and patches of meadow'-land. One 
reason for this relative density of population is the surprising indus¬ 
trial activity. Kor centuries textiles have been made on a domestic 
basis, first wool, then silk and cotton. Today many small towns have 
factories, usually subsidiary to the big concerns in Lyons, as at 
Tararc, Thizy and Amplepuis, Special cotton fabrics are made, and 
numerous local specialisations are evident. 

Lyonnais. The Monts du Lyonnais extend southward from the Seuil 
dc Tararc to the well-defined coal-basin of St. Etienne. This is 
perhaps the most massive of the marginal uplands, for it consists 
solidly of mica-schists, gneiss and granite. On the west the faulted 
edge ends abruptly at the Tertiary-floored Plaine du Forcz. m the 
east it terminates even more abruptly, so that just to the north of 
Lyons the Sadne actually cuts into the crystalline rocks. The flanking 
Jurassic rocks are here absent, with the exception (to the north-west 
of Lyons) of the little outlying mass of Mont d’Or culminating in the 
2,051-ft. summit of Mom Verdun, a limestone plateau resting on a 
foundation of crystalline rocks; these limestones have long been 
quarried to provide stone for the buildings of Lyons. 

Much of the plateau of Lyonnais exceeds 2,000 feet, the highest 
point reaching 3,294 feet near St. Heand in the west. The gently 
swelling and rather bare ridges alternate with shallow depressions, 
sometimes marshy and peat-filled, though other parts arc wooded’ 
the higher areas with pine and beech, the lower slopes on the cast 
with oak and chestnut, Agricultural activity is evident on the cast- 
facing slopes and valleys, largely owing to”demands of the Lyons 
markets. Cattle are reared for both milk and meat; vines and 
orchards (particularly of peaches) grow on the terraced slopes; and 
lower down near the main valley-floor heavy fertilising has helped to 
create productive market-gardens. 

As in the case of Bcaujolais, the proximity of Lyons has influenced 
the development of a considerable textile industry, mostly connected 
with silk, at such towns as Arbresle and Chazclles, Moreover, work¬ 
people from the eastern Lyonnais villages travel daily considerable 
distances into Lyons. Two other industrial activities are the result 
of fortuitous geological circumstances. In the heart of the crystalline 
massif, a narrow strip of Upper Carboniferous coal-bearing rocks is 
pa-served in the syndinc of Stc. Foy-i’Argentiere, yielding from 
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20,000 to 50,000 tons of cop I a year. Near Si. Hd som e deposits of 
pyrites are mined to supply chemical works in Lyons, 

The St. Etienne Region,—Lyonnais is bounded on the south by a 
depression through which [he Furcns flows westwards to join the 
Loire, and the Gier follows one of the characteristic structural lines 
it) a north-easterly direction to the Rhone at Givors; their head- 
streams are separated by a watershed at a height of about 1,500 feet. 
The St Etienne field (Fig, 123) lies mainly in the Futons valley and as 
worked near Si, Etienne itself and at Rochc-ia-Molicre, but it is also 
exploited over the watershed to the cast near Terre Noire* Sl + 
diamond and Rive-de-Gier, and again to the south-west near Lc 
Chambon and Firminy in the valley of another Loire tributary, the 
Ondainc. The coal seams are much disturbed by faulting and are 
difficult to work but the mines were vigorously exploited during the 
war of 1914— IS, St, Etienne is linked with Lyons by a railway 
following the Gier valley, and about a quarter of the coal is con¬ 
sumed in the Lyons industrial district. About 350,000 tons of metal¬ 
lurgical coke were produced in 1958 in pit-head eokcries, and 
125,000 tons of briquettes The rest of the coal output (which 
totalled 3*5 million tons in 1 953) was used for steam-raising in 
the St. Etienne industrial district, for gas-making. Tor thermal- 
electric generators (notably the huge Central? du Bee) to supplement 
the hydro-stations, for the railways (which took over half a million 
ions in 1958)* and for domestic consumption. 

The iron and steel manufacturing region 1 extends from Firminy 
over the watershed into the Gier valley. At Givers itself the Etabtisse- 
merits Prenat have blast furnaces, further up the valley at Rive-de- 
Gier the Etablissemmts Marrd operate a large steel-plant, modern¬ 
ised in 1952, and numerous steel-works are at St. Etienne itself, St. 
diamond, Assailly and Firminy, Compared with Lorraine, the 
actual output of steel is small (of the order or 200,000 tons per 
annum), but there is an important production of special alloy-steeJs 
for armaments, tools, parts of cars, cycles and aircraft, nuts and bolts, 
textile machinery, and a range of other metal articles. 

An application of the post-war principle of "readapfalion' has 
taken place in the St. Etienne district. Under-investment, the restric¬ 
tive independence of small producers, and war-time stagnation had 
resulted in this area becoming in the post-1945 years what M + 
Monnet had called 'a backward pocket' when in 1946 he urged a 
merger or the four major steel-plants in order to effect modernisation 
and reconstruction. This was then turned dowiq but after the forma- 

J \ survey of the indasiruil development of St, Etienne and its neighbourhood 
before the Iasi war h given by M. Perrin, Safaf-Eitettn* a sn region itononmue 
imih 
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lion of the E.G.S.C. action was taken; the four plants were merged 
into the Compagme des Ateliers er Forget da la Loire t and modernisa¬ 
tion, conversion and concentration have been effected. 

There arc many specialised textile manufactures* mainly of silk 
and man-made fibres: St. Chamond makes ribbons, laces, hosiery 
and elasticated doth, and St, Etienne, St, diamond and Izieux have 
rayon factories. Glass-works have been long established at St. 
Etienne and Rive-de-Gier, and pottery is made at these two towns 
and at Loretta and La Grand-Croix. Chemical works are associated 
wiih the coke-ovens, producing tar, benzine, methanol, sulphate or 
ammonia and dyes. A considerable industry of textile dyeing was 
based originally on the availability of pure water from the rivers. 

The district lias been helped by its communications, although St. 
Etienne is situated at a height of 1,600 feet. The railway between 
the city and Andrezieux, nine miles to the north-west in the Loire 
valley, was actually the first line to be opened in France (in 1828). 
Lines run down the Gier valley to Givors and Lyons, northward to 
the Loire valley and Roanne, and south-westward to Lc Puy, 

St. Etienne is an important industrial centre and the economic 
capital of the eastern margins of the Central Massif. Jt is a market- 
and shopping-focus for a widespread rural district, for it is situated 
in one of the main route-ways by which the eastern rim of the Massif 
can be negotiated. As an educational centre it is especially famed for 
il£ Scale National? des Mines, founded in 1816. The population, 
which totalled 45,000 in 1830, had doubled by 1866, and in 1954 had 
reached 185,000* 

Three other groups of industrial towns occur in this district. On 
the w est of the watershed lie L'Qndaine, La Rica marie, Chambon- 
Fcugerolles, Firminy (the largest of these with 22,000 people) and 
Unicux; in the Gier valley are St. diamond, Izieux, St, JuHen and 
L v Horme; and lower down is a separate group of Rive-dc-Gier, 
Loretie and La Grand-Croix. With a total population of over 
300,000 people* this industrial ‘belt' lying diagonally across the 
eastern rim of the Central Massif affords a marked contrast with 
the uplands to north and south. 

ViwaK—The name Viva ra is 1 is applied some what widely to 
the uplands along the cast margin of the Central Massif from the 
SL Etienne depression to the Cannes. It is difficult to define 
the boundary between Vivarais and the Civennes, and in point of 
fact the name Civennes victimises is bestowed upon that part of 
Vivarais overlooking the upper Ardcche valley, h is convenient, 
if a little arbitrary* to take the line of the Chassesac- lower Ardcche 
valleys, as the boundary between Vivarais and the k Ce\ ernes propre- 
* E- Reynicr, U Pa}* dt Vivarais USH7). 
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men( difes\ A distinction must also be drawn between the crystal¬ 
line upland [la Montagm \ivaroise), and the lower plateau region 
l/e piemoni vivarois ), lying between the high edge and the Rhone. 
The pitfmant is commonly known as the Plateau d'Annonay, and is 
much dissected by many short streams (Cance, Ay, Doux) which 
How down between projecting spurs. These distinct cons are mainly 
[he result of altitude, for Vivarais as a whole is made up of solid 
masses of gran tie and gneiss which continue westward into Velay. 
The watershed between the headwaters of the Loire and Allier and 
those of the Ardecbe really forms the division between Vivarais and 
Velay. 

The plateau surface is smooth and uniform, mostly between 3,000 
and 4,000 feet in height, with occasional swelling summits rising to 
5,000 feet, By contrast their eastward slopes are gashed with ravines 
worn by the torrential streams making their way to the Rhone. 
Between thenj project ridges, at first broad and uniform, but narrow¬ 
ing eastward as the ravines widen into valleys; these are the serres, 
which become still more prominent further south in the Civennes. 

Another group of features is due to the effects of vuleanicity. 
The remains of basaltic lava-flows form the highest summits of the 
Mezenc (5 i 754 feet) and the Gerbicr de Jone (5,038 feet), a neat 
little peak on the southern slopes of which rises the Loire, Small 
craggy cappings of basalt survive here and there to form prominent 
summits, such as the Sue de Banzon and the Vestidc du Pal, con- 
misting with the smooth granitic slopes. 

Finally, two quite individual uplands project prominently towards 
the Rhone, the Massif du Pilat in the north and the Coiron in the 
south. The former comprises a spur of gneiss and granulite sur¬ 
rounded on three sides by the Gier valley and the Rhone, culmin¬ 
ating in the massive rounded summit of the Crest de la Perdris 
(4,705 feet), and the more Craggy ridge of rhe aptly named Crest des 
Trois-Dcrtt$, The Coiron is by contrast a much dissected spur of 
Upper Jurassic limestone capped with an escarpment of phqnolitic 
lavas of Pliocene age, forming a narrow tableland running for 
fifteen miles in a direction south of east almost to the banks of the 
Rhone. Us sides are deeply scalloped by the valleys of torrential 
streams Rowing to the Lovenzon on the north, to the Ardeehe and 
Frayol on the south. Fantastically eroded piles of dark basalt often 
Form ragged cornices overhanging the valleys. 

A distinct zoning of vegetation and land-use is apparent from the 
ridges to the Rhone valley. The higher summits are covered with 
rough pasture, moorland and in places plantations of pine, larch 
and fir, with the remains of more continuous beech woods, and 
lower down chestnut. The greater part of Vivarais falls within the 
department of Ardcche; just over one-quarter of its total area was 
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under woodland in 1958* and nearly one-fifth was under permanent 
pasture, utilised mainly by cattle in the north and by herds of sheep 
in the south, many of which arc brought up in summer from the 
limestone country of the Rhone valley. Rut more than a third 
was waste, and only a tenth was returned as arable, most of which 
occurs on the lower terraced slopes just above the floor of the 
Rhone valley and in valley-depressions. On the lower terraces 
fruits are grown (notably peaches* cherries* plums and in favoured 
localities figs), vines and mulberries, although the last are now 
much less important than in the past. Irrigation is commonly 
used, and water is led from rivulets in channels along the terraces. 
Small fields of wheat, potatoes* fodder-crops and vegetables of 
various kinds are grown, and even quite high up under the crest of 
the uplands are patches of rye and potatoes. 

Vivarais is not an area of dense population, and parts of the high 
uplands arc virtually uninhabited. Nevertheless, over the whole of 
Ardeche the density averaged about 122 per square mile in 1954, a 
figure achieved without any major urban centre to swell the total, 
for the largest town is Annonay with 16,000 inhabitants and the 
ckef-lieu is the little town of Privas with only 7 F 6QG. Most of the 
population of Vivarais live in small towns and villages in the valleys, 
many of them situated where the slope of its valley becomes markedly 
gentler and the walls recede. A line or these settlements can be 
traced from north to south—Hourg-Argentnh Annonay, Lam astro, 
Le CheyJard and Privas. On the southern margins arc Prades (the 
centre of a little coal-basin), Aubenas* Largentiire and Ruoms, 
strung out along [he valley of the middle Ardeche, A few small 
villages, often consisting of high-storeyed stone buildings clustered 
on the terraced slopes, are found far up the valleys, some as high 
as 4,000 feet. Even on the ridge-plateau are such small settlements 
as Devessel and Mezilhac. 

Little industrial activity is found in Vivarais. Annonay, centrally 
situated in the valley of the Canoe* is □ market town, and has 
tanneries, glove-making works and a paper-mill Around the flanks 
of Mont Pilat are villages (such as ftourg-Argemal and Pelussin) 
which come within the Lyons industrial orbit and possess small 
silk-mills. Vals-Jes-Bains on the southern flanks of the Coiron has 
utilised the numerous mineral-springs which burst out of the sides 
of the valley to become a pleasant little spa. 

The Cevennes. -On a dear day one can see from viewpoints in 
Mimes or Montpellier a dark blue line of hills thirty miles away to 
the north-w est. Here the edge of the Central Massif is defined most 
dearly by a fault-line scarp trending from north-east to south-west; 
one of ihe most important faults which define [hss scarp is the 
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grande futile meridiem* tie ViUeforte. The ridge-line consists of a 
broad upland of crystal tine rocks, the rnontagm ciwnole, more or 
less continuous with Merger id e to the north and flanked by the 
Grands Gausses on the west and south. It forms a rolling tableland 
at a height of between 4,000 and 4,500 feet, gently incised on the 
north-west by streams that find their way westwards to ihe Lot and 
the Tarn. Above this general level, rounded summits rise merely a 
hundred feet or so T described by E.-A. Martel as 'croupes rnmte- 
Imnfct' and gihhosltes tie grunit'- A northern group culminates in 
the mass of Lozere{5 T 5K4 feet), ihe highest point on the whole eastern 
margin of the Central Massif, and a more southerly group of summits 
has its highest point in Mom Aigoual {5 t 12E feel), crowned with a 
meteorological observatory. In places occur great piles ol rec¬ 
tangular granite blocks, with sometimes curious pinnacles (such as 
the" Monoliihe dc Pourcares on the western slopes of Aigoual). 
Elsewhere the slopes are covered thinly with coarse granitic gravels* 
so smooth that in winter they form pleasant ski-fields. Much of the 
upland consists of less resistant metamorphosed slates (mostly 
phyHites), which also weather to form gentle slopes ; Mont Loz£re 
is so called from the lozes or plaques of slate which occur commonly 
on its flanks. The ridge is at its narrowest to the north-east of Mont 
Aigoual* where it is actually trending from west to east; the lowest 
point is the col or the Barre des Cdvenncs* at only 3,051 fcet t while a 
little to the north-east another gap, the Col dc Jalcrcstc (3,140 feet) is 
crossed by the motor-road between Florae and Ales via the little 
town of Anduze, sometimes known as h Porte ties CevenneY* 

Numerous depressions occur on the uplands where Mesozoic 
rocks < mostly Lius clays) have been down-faulted along lines running 
from west to east- Even occasional patches ol Upper I riassic sand¬ 
stone survive, as in the depression between the Montague tie la 
Lozere and the Montague du Boughs to the south. Generally 
speaking, therefore, the ridge-line and the western slopes and valleys 
of the Cevennes, planed by the various cycles of erosion, are gentle 
and mature in appearance, as A. Meynier describes them, tres 
rdgttiier& t tr£s efemtus, tres motto tones*. 1 

The eastern slopes ol" the Cevenues present a very different appear¬ 
ance. Deep steep-sided ravines (cams) run up to the edge of the 
ridgc-line, separated by narrow crumbling rocky ridges known as 
scrrvs. These valleys, again in the words of Mey nier, are pro/ontits 
a cscar pees ', by comparison with their westerly neighbours which 
are *douees et evosees*. The tilting of the Central Massif left a steep 
edge facing the Mediterranean ; from the summit ol Mont Aigoual 
the land falls 4,000 feet in a direct distance of only four miles. The 
major part of the steep face is eroded into the crystalline rocks them- 
E A. Meynier, Cevgrapkie tin .\fassff Central (I935L p. 144* 
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selves ; both the beds of the ravines and the rocky sides of the serres 
show this quite dearly. The slates tend to form wider and less 
rugged valleys than do the granitic rocks. 

A series of nearly parallel torrential streams flows south-eastwards 
to join the Cczc, the Gard and the Hirault. Their sources arc 
working back rapidly through headward erosion, the result of rapid 
runoff and steep gradients. The rain tends to fall in concentrated 
downpours; the most notable record in this area was the 39 inches 
received in forty-eight hours at Vallcrauguc in September 1900, which 
gashed and scoured the landscape. 1 in the words of Ph, Arbos, 
' Le relief . . , manifest? la violence dc l'erosion mediterra/ieenne'. 
These easterly heads [reams (known as garctons) interlock with the 
more gentle rivulets which form the Tarn and the Lot (Fig. 121): 
indeed, in several places the Hcrault source-streams have captured 
former head streams ot the Dourbie in the depression between Mont 
Aigoual and Mont Lingas, The Hiraull is a particularly active river, 
for the main stream rises on the southern slopes of the Aigoual well 
to the west of the actual summit, and flows southwards first over the 
crystalline rocks, then crosses a south-easterly estension of the 
limestone t susses; one of its hcadstrcanis, the Vis, in fact drains 
the eastern margins of the Causse du Larvae. The gorges or the 
H^rauit (in places 1,300 feet deep), the Vis, and its left-bank tributary 
the Lamalou, are on a dramatic scale ; the lower Lamalou gorge, 
known as the Ravin des Arc, with its water-worn cliffs, pot-holes, 
arches and cascades, surpasses anything in the Grands Gausses to the 
north I he Grotte des Demoiselles, in the valley of the upper 
Herault betow Ganges, contains some fantastic catcite formations. 

These contrasts between the relief of the crest-line and western 
slopes of the (Avenues on the one hand and or the steep eastern 
flanks on the other is reflected in the land-use and the economy On 
the uplands a pastoral way of life has been dominant for many 
centuries. The lull-slopes carry pasture of variable quality in places 
improved by liming and fertilising, elsewhere cither so overgrazed or 
conversely so neglected that it has degenerated into rough crazing 
or still farther into heath, covered wiih ling, broom and coarse 
grasses. 5 Along the valleys of some or the west-flowing rivulets 
appears better meadow-hind, in places improved by the trendline of 
irrigation channels over the surface. Patches of arable land near the 
occasional settlements grow rye, buckwheat, oats and potatoes and 


1 A. Meynier, &p. cit r . p. 145, 

1 J, W, House. A Comparative Study of ihc Landscapes of the Plaimu de 
Mrllevachcs and the Western Cevcnncs . .r Thtmacrtolu tmiPuptri of the 
totlMeof Bn.ilh Geographer* <I*S4>. no. 30. pp. 159-80, B iv« some minting 
JanJ-use siatiOks for sample commune-,, and emphasises chums*, thur -,re 
lak injj place. 
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vegetables are cultivated in carefully tended gardens (often protected 
from winds by high stone walls) for local needs. But the area of 
amble is small, usually less than 5 per cent of any commune, and 
moreover half or that in any one year is under fallow. 

The animal* reared arc chiefly sheep, and cattle are rarely seem 
Some flocks live permanently in the Ghennes, moving from hamlets 
in the valleys to the upper slopes, but most sheep come up from 
Bus-Languedoc, following an age-old pattern of Iran shutna nee, The 
route-ways or draiHex winding up from the plains 06 Languedoc can 
be scon from far away as white ribbons on the hillsides; they art 
potent causes of soil erosion, since their worn-down surfaces become 
runnels which readily develop into ravine-gashes* During the last 
fifty years sheep-rearing has markedly decreased t together with 
transhiimanec. It is difficult to give exact figures, since only pans of 
three dipartements fall within the OSvcnnes region, bat to use Lozire 
as an indication, there were 300,000 sheep in I&90 and only l£7 T Q00 
in 1558. This decline is due to the deterioration of upland pastures, 
to the increase in woodland, to the tendency towards rural depopula¬ 
tion with resultant shortage of workers, and to the generally unprofit¬ 
able character of upland farming , 1 

A long struggle has taken place on these uplands between the 
pasture and the woodland. Except perhaps for the highest summits 
of Aigoual and Lozcre, where relics of a sub-Alpine flora can be 
discerned {the tree-line lying at about 5,000 feci), thick beech woods 
with some ash probably covered most ol the slopes; in the local 
patois the term Cehentto' indicates a wooded slope. Rainfall h 
everywhere adequate, indeed plentiful, lor tree-growth; at the Aigoual 
observatory the mean annual total is 92 inches. But people ol the 
upland villages have cut gradually into the woodland cover lor fuel 
or building material or to increase the extent of pasture, and uncon¬ 
trolled burning and close gracing by sheep and goats tor long pre¬ 
vented any natural forest regeneration. In the third quarter of the 
nineteenth century a counter-offensive began, carried on both by 
individuals with financial assistance from the State and by the Stale 
itself. Though rainfall is adequate, the chief climatic disadvantages 
are the wind’! for the mistral blow* over the exposed ridges towards 
the Mediterranean with icy force, and the summer drought, which 
together make the early years of plantation establishment difficult. 
In addition summer fire-hazards arc gra% r e. However, both Stale 
forests and privately owned plantations now cover most of the 
available land, and post-war planting has made good the inevitable 
heavy inroads of 1939^45. Large compact blocks of beech and 
spruce, together with the native pine, sonic Douglas and silver fir, 
and larch on the lower slopes, have been planted. Most of the high 
3 L W, House, op. pp. 170-b clearly emphasises this point. 
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communes now have a quarter or their land under Forests* some more 
thasi half. The State forests are carefully managed and a system of 
gradual thinning arid progressive planting rather than complete 
felling is employed. Jn some communes the widespread progress of 
rural depopulation has been cheeked by forestry employment; some 
men arc whole-time Iqrcslry workers* others work on a part-time 
basis 1 providing a useful supplement to the limited income derived 
from a small larm, Even so* the shortage of labour is such that it is 
necessary to bring in labour-pngs for felling and removal, to supple¬ 
ment the labour of permanent employees vvho are concerned with 
maintenance. 

Population is scanty and settlements few. Some small villages lie 
in the high valleys and depressions well above 3,000 feel; one of 
the most elevated hamlets in the whole Central Massif must be 
Salaries, on the southern Hanks of Ldffl&re at a height of 4.632 feet. 
A lew other settlements arc situated in the high valleys of the Lot 
and the Tarn, some with hotels, notably Bagnols-les-Bains with its 
thermal springs. Others have been centres of a sporadic mining 
activity, including Bleymurd in the Lot valley with its mines of 
calamine and argentiferous galena T Villcfort and CubU'rcs also wilh 
lead mines, and Musseguin with hematite mines. But except for n 
line oi 'Wages along the main road down the Lot valley* other 
settle mentis are few and widely separated. 

The south-eastern slopes of the C£verities present a very different 
aspect. On a diverse terrain ol sleep rugged ridges* 'deeply-cut 
Valleys, and, lower down, gently inclined but stepped slopes, are 
imprinted many of the characteristics of a Mediterranean climatic 
regime and an intensive potycuiiurc. On the lower south-facing 
terraces are mulberries (now much less important than they were} 
and olives, long rows of vines, patches of wheat in narrow fields 
enclosed by dry' stone walls, orchards of peaches, apricots cherries 
and higher up apples, market-gardens to min only irrigated by 
rivulets led along the terraces, and huddled villages of tall stone 
houses among the cypresses. On the rugged slopes of the ridges 
between (he terraced valleys flourishes the garrigue in all its variety 
with scrub-oaks among the aromatic shrubs 

Still higher, from about 1,350 feet to 2,500 feet, appears a rone 
of carefully tended chestnut groves, degenerating among the rocky 
slopes into scrubby semi-wild trees. Villages and large farms are 
located on the floors of the valleys, their occupants depending 
on this mixed agricultural economy, though for long the basis 
of subsistence has been chestnut porridge and goats' or ewes’ milk 
cheese. Some of the high basins contain meadows of good Quality 
often irrigated, and here cattle have increased in numbers’ supplying 
nnlk for the towns of Languedoc. On this Mediterranean side of 
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the Ce venues there is again evidence of rural depopulation in the 
part-ruined hamlets and abandoned farms, with the chestnuts and 
fruit trees degenerating into the garrigw that has spread around them. 

Roads push their way, sometimes by incredible loops and zig¬ 
zags, up through these valleys. A few motor-roads cross the ridge, 
improved for the ubiquitous autobus services which link remote 
hamlets with civilisation, for the timber- and produce-lorries, and 
for the cars of tourists. Rail communications arc difficult and 
Limited. One remarkable main line ((he chief longitudinal rail- 
route in the Central Massif) works its way north from Nimes and 
Ales via VijleTort, crossing transversely the ridges and ravines by 
means of innumerable viaducts and tunnels to penetrate the uplands 
to the A Her valley, hence to Clermont-Ferrand. A branch from this 
line at La Bastide runs westward to Mende and Millau, thus affording 
a complete crossing of the Cevetines. Two other lines lead westward 
to rail-heads, one up the valley of the Gardon d f Anduz.e, the other via 
St. Hippolyte across 10 the Hemult valley to a terminus at Le Vigan, 

Many villages and hamlets arc situated along these railways and 
roads, others are reached only by tracks into cut-de-sac valleys. 
Little towns at the mouths of each valley form servicing- and market- 
centres, with their periodic fairs. Some contain small specialised 
silk industries, notably Le Vigan which has made silk hosiery for 
centuries, St. Jean-du-Gard and Anduze. 

Along the margins of the Ccvennes occurs a series of depressions 
in the Lias marls, forming an area of prosperous agriculture: the 
many streams down the slopes arc used for irrigation. A string of 
towns—Aids, La Grand Combe* Salindrcs, Ambroid and Bessegcs - 
form a linear 'pay sage mintcr jusque dam la ckafaigneraie* (Ph- 
Arbos) r The basis of their industrial activity is the Ales coal field, 
which produced about 3 1 million tons in 1958. Its output is varied, 
including some anthracite, and about half is made into patent fuels, 
A small-scale iron and steel industry, originally using local ores, 
now produces a small amount of high-grade steel, and a variety of 
specialised engineering and metallurgical industries has developed. 
Other activities include the manufacture of chemicals at Salitidrcs 
and of silk at several towns. Mulberries are widely grown, and 
silk-worms are reared domestically. 


THE CENTRAL UPLANDS 

l lie term Auvergne, derived from a Gaulish tribal name Arverni T 
is often applied, if rather loosely, to the central uplands as a whole. 1 

5 The standard monograph on cHlh pun of France is Ph. Arbos, VAwerjne 
[1932, with several subsequent editions j, See also L. G&chori, L'Auvergn* si is 
VHay (1949) . 
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Some geographers restrict the term to the line of volcanic uplands 
lying west of the A liter valley from the Puy de Dome to Aubryc. 
Others include the western part of the Allier valley, centred on 
Clermont-Ferranti as fa grande Limagne amergnate. The granitic 
uplands to the south-east are sometimes described as la Afargeride 
auvergnaie in distinction to the more outlying Margeride da Ge- 
vmtdari. On the northern margins are the crystalline uplands of 
the Combraiile tf Auvergne* In this section, however* the usage of 
the term Auvergne is restricted to the line of volcanic hills, one major 
ingredient in these central uplands. 

The central uplands may be divided into two main groups (Fig. 
122): the crystalline massifs of Margeride a LivradoiSn Forez and 



Hu. 124.—CifcOLQGICAL SECTION ACROSS 3 HK CENIRaL MASSIF- 
The kngih of the section h about 125 mile*. 

Based on A. CholJgv fJ a / M frwt£* p. 240, 


Madeleine, and the volcanic hills of Auvergne proper and of the 
Plateau do Velay. The last of these is complicated by the fact that 
it includes the Bassin du Puy, the most southerly of the basins 
through which the Loire pursues its northward course; it is, how¬ 
ever, so much part of the volcanic uplands, with its lava flows and 
plugs and much of it above 2,000 feet* that it is desirable to include 
it in this region of central uplands. 


Margcriile.—Delimited by the head si reams of the Truyere and the 
Lot in the west and by the long line of the AUicr in the cast lies 
the massive upland of Mar gen dc (Fig. 121). In general outline it 
consists Of broad plan a led plateau-surfaces. 4,000 to 4 500 feet in 
altitude, with rounded 'sonimeis mamebmes' rising barely three or 
four hundred feet above this level and cols sinking ontv a couple of 
hundred Teel below. The highest point, in fact, the True de Randon 
in the south, only attains 5,098 feet. In the southern Margeride du 
Giveudan the rock consists predominantly of well-jointed granite 
which has weathered to form a surface diversified with large rectan' 
gular blocks, culminating at intervals in tor-like mounds columns 
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and obelisks known as trues, Sometimes these granitic masses pro¬ 
ject irregularly from a coarse vegetation cover, elsewhere from bare 
granite pavements. In the northerly Margeride mvergmte the rock 
is predominantly gneiss and mica-schist, and the relief is smoother 
and more monotonous; its higher surfaces are only gently furrowed 
by many rivulets flowing in a north-easterly direction to the Alltcr, 
and south-westerly to the Truycrc and the Lot. 

The surface of Margeride is one of the most desolate in the 
whole Central MassEf p with vast extents of poor upland grazing, 
ling-covered heath land, bilberry moors and peat-bogs, snow- 
covered and bleak in winter. In the words of Ph. Arbos, 'une atmos¬ 
phere de mcianeotie, de iristesse mime v haigne eerie moniagne, r tine 
des regions tes plus disertes de I'Auvergne 1 , 1 

LhradoR Forex and Madeleine. -This group projects boldly north¬ 
ward between the down la Lilted Umagnc on the west and the series 
of Loire basins on the east. It forms, in fact, the middle L prong" 
of hills for those who visualise the uplands of the Central Massif 
as a trident, providing a remarkably continuous line of high-level 
uplands: it is possible to walk northwards, if one is so disposed, for 
a distance of over ninety miles without ever descending below 3,000 
Teel. 

Livradois is separated from the Monts du Fore* by the down- 
faulted valley of the Dore Both consist of granites and granulitcs, 
with some masses or gneiss and of mleaschist in the south-west. 
Their relief is even more subdued than that of Margeride. The 
highest point in Haut-SJyrndois in the south-east is Notre-Du mc-dc- 
Mons, a rounded eminence attaining 3,970 feet. Bas-Lhradoh. 
sloping gently towards Limagnc, represents the surface of an early 
Tertiary peneplain, diversified only by a few tiny down-faulted de¬ 
pressions (such as that of St. Dier) containing Qligocene sediments. 

The Monts du Forez consist largely of the surface of a peneplain 
at about 3 t D0Q feel, from which swell the rounded vestiges of higher 
levels rising to nearly 5,000 feet. 1 The highest point, Pierre-sur- 
Haute, attains 5 s 3SI feet, formed by a chaotic pile of weathered 
rectangular boulders similar to the trues of Margeride. Some 
features on the eastern slopes of Forez are the result of volcanic 
activity, especially to the west of Montbdson; these include basalt- 
flows, culminating in Mont Semiol (3 P G25 feet), and small cones. 
The hanks of the Forez are diversified with striking boulder-strewn 

1 Ph. Arbos, 'La Mergeride\ in Mfkmges geagraphlqiies efforts a Ph. Arbos 
+ 1953>+ vol. k, p. 66. 

T B. du Rowdle, fc Le& Moms du Font *: icdwrches morphologiques T , in 
A.tleG, (]950), vol. I is, pp. 243-58. plots on a roap{p. 243) Tour distinct surfaces, 
to-Bclhcr with major fauls-tines and the client of the Quaternary glaciation. 
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gorges. In the higher southern pans distinct U-shaped valleys, 
cirques (notably that of Vakivifcres), and terminal moraines afford 
traces of the former glaciers. Most of the plateau is covered with 
coarse pasture or with a heath vegetation of myrtle and bilberry, 
though large areas are wooded, mostly by pines with an admixture 
of beech. 

The Moms du Forc 2 end in the north at the Col de No! re table, 
which falls to 2,500 feet between the head streams of the Du roue and 
the Auzon. Beyond this col, separated by the deep valley of the 
northward-flowing Besbre, arc the uplands of the Bois-Noirs (4,262 
feet) and the Madeleine (3,822 feet), beyond which the crystalline 
rocks vanish steeply below the Tertiary sediments of Bourbonnais. 
As the name of Bois-Noirs would imply, they arc thickly wooded 
with pine and beech. 


The Puys.—In contrast with the monotonous crystalline uplands, 
the volcanic landscapes present a variety of physical forms, ranging 
from peaks and extensive lava flows to minute cones and residual 
plugs. In the north is the remarkable landscape of the Chains des 
Puys, sometimes referred to as les Monts Dome. From a uniform 
plateau-surface varying in height from about 2,700 to 3,250 feet, 
worn both from the crystalline basement and the products of 
ancient periods of vulcanicity. about seventy little cones, mostly or 
Pleistocene age, rise for a further few hundred feet. The majority 
arc ash- and cinder-cones, with a thin vegetation cover in places, but 
much of the surface is covered with rough black cinders Other 
cones consist of solidified siliceous lavas. The cones arc strung out 
in chains from north-north-east to south-south-west 1 une 
Writable gakrie des divers types de ednes '; indeed their forms are so 
varied that they form in truth wt mn sie de reliefs emptifs' (Ph. 
Arbos). Tile I uy de Jumcs and the Puy de la Corjuillc have regular 
craters with circular rims: the Puy de Pariou has a cone with a crater 
200 yards in diameter w'ithin an outer partly destroyed crater-ring; 
the Puy de Louchadiere forms a miniature caldera; the Puy de 
Come has a double crater with a cone on the outer rim. Some 
circular depressions are the result of explosive activity without anv 
extrusion of lava, notably the Cour de Tazcnat. SoAie or the vol¬ 
canoes arc of the ' Pelican-dome ‘ type, in which the siliceous lavas 
were so highly viscousi that they formed a craterless extrusive dome. 
The best example or these, and the largest of the individual volcanic 
peaks, is the Puy de Dome itedf, ‘ W ,«r giganiesque pustule' (A. 
Meynier) which attains a height of 4,806 feet. It was long thought 
to be either a small granite boss or a laccolith revealed by denuda¬ 
tion, but it is clear that it was built up by slowly extruded trachvtic 
lava (known as domlle). Other examples of these puys domitiques 
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are the Sarcoui, the Chaudron, the Clierzou and the Petii-Suchct. 
An interesting puy of a different character is the Chopinc (3,874 feet), 
about whose origin there has been much discussion; it consists of a 
mass of granite, a fragment of the node cristaHin which probably 
stuck in the ‘throat' of the volcano and was subsequently exposed by 
the removal of the surrounding cone. 

A striking feature of the landscape is the number of basalt-lava 
flows [eaultfes), which have penetrated neighbouring valleys, 1 They 
arc exceedingly numerous, both in space and time; on the Hanks of 
the Puy de Come, for example, seven different lava Hows are super¬ 
imposed, The newest flows, known as thelres, are of fissured lavas, 
and form desolate rocky regions with an irregular wrinkled surface. 
Some of these flows have blocked valleys; the lava from the twin 
Puysdeta Vacheand Lassolas moved down towards the narrow Veyre 
valley, and blocked the moalhs of several valleys, so creating a 
number of lakes. Some, such as the former Lae Randamme, arc now 
peat-filled, others, notably Lae d'Aydat, still form sheets of water, 

Mont Dore,—To the south of the puy country occurs the complex 
volcanic structure of Mont Dure. Its present height is 6,188 feet, but 
at the time or its maximum activity it probably exceeded 8,000 feel, 
and it is about seventeen miles in basal diameter, considerably bigger 
than Vesuvius. The original cone has been so much dissected by 
fluvial and glacial action that the crater has disappeared and the 
inner structure of the volcano is revealed- Volcanic activity probably 
began in the Miocene, associated with the dislocations responsible 
for the downfautting oT Limagnc, and continued until the late 
PI iocenc. A variety of trachytes, andesites and basalts was poured out, 
probably from several different vents, forming both vertical plugs and 
gently inclined flows. Radial drainage was succeeded by the Quater¬ 
nary glaciation; the Dordogne actually rises in a large cirque on the 
north-western side of the massif. The resistant trachytes and andes¬ 
ites now form sharply pinnacled residual peaks, notably the Puy de 
Sancy which forms the highest point, the Aiguiller, and a number of 
other peaks, while a massive basalt-How in the north-west comprises 
the plateau-summit of the Banne d’Qrdanche. 

CantaL—Further south still is the huge cone of Cantul, noteworthy 
both for its regularity and its size. About fifty miles in diameter. Its 
base covers an area of just over a thousand square miles, approxi¬ 
mately the same extent as Mount Hina, resting on a basement of both 
crystalline and Oligoccne rocks; the latter are visible in the south¬ 
west and also in deeply trenched vatlcys in the north-east. Its origin 

1 L* Gocbfin, ' L*Evo] mfon morphology lic dcs eou!£*$ volcaniques cn 
A\EvcrBnc\ in A, tie G . {\945) t voL till, pp. 254-73. 
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is still a matter of conjecture; some authorities attribute its vast size 
to two major vents, others to three, though one theory postulates a 
much denuded gigantic single caldera. Whatever the origin may be, 
the result is a mass of volcanic rocks of Miocene and later age r mainly 
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andesitic breccias and conglomerates, with also masses of scoriae 
metamorphosed mud-nows, and layers of fine ash The forces of 
denudation have had full play on such heterogeneous materials and 
a pre-glacial radial drainage system developed which trenched the 
slopes. Probably ihe huge broken -rimmed eSter nurtur^Quater- 
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nary /rfrf, from which glaciers flowed outwards, enlarging ihe valleys 
forming cirque-basins and depositing moraine. Many of the valleys 
have a distinct LLseetion* and numerous lateral hanging-valleys or 
govt hires can be seen. Several small lakes (the Lacs de Gu£ry* de la 
Cr^gut and des Bondcs) occupy some or these glacial hollows* others 
arc now filled with peat, forming some tauibiires drculaires* 

Post-glacial river action has continued the work of destruction; 
headstreams of the Tmycre flow down the southern slopes, the C6rc. 
Jordanne* Doire and Maronne down UlC western slopes to the 
Dordogne* and the Rhue on the north also to the Dordogne, Between 
these gashed valleys inclined plateaus (pktntees) narrow upwards 
into rocky peaks. The largest of these spreads out towards the east 
as the Plantec de St. Flour* forming an extensive level lava-plateau* 
while oihers radiate towards the north-west (the Plantes de Mauriac)* 
the north-east (Limonk and south-east (Carfadte). 1 

The result of these several processes is a magnificent irregular 
pyramid with four curvilinear faces culminating in three major and 
numerous minor summits. These main peaks are quite different in 
character; the Puy Maty (5,863 feci) in the west is an ice-rounded 
dome of andesite, the Ptomb du Cantal (6*096 feet) on the east con¬ 
sists of a rather unimpressive rounded mass of basalt where several 
p ionizes converge* and. most striking of all, the Puy Griou (5 n 558 
feet) is a pinnacle of phonolitic trachyte which projects steeply for 
about 200 feet. The last may represent a near-vertical dyke exposed 
by denudation. Some subsidiary cones occur on the flanks, notably 
Puy Violent in ihe west. 

The surfaces of the lava flows are extraordinarily weathered, on the 
lower slopes providing rich black soil, higher up forming a rough 
surface of bare rock. Some of ihe basalts are so permeable that 
water penetrates them, forming sink-holes, subterranean drainage 
systems and copious springs at the margins. 

Aubme and Cteahier. - Less striking than the volcanic peaks, but 
making a considerable contribution to ihe relief, are the basalt 
plateaus of Auhrac (to the south of Cantal) and Cezallier (between 
Cantal and Mont Dore), Aubrac is composed of lava flows varying 
in age from late Miocene to Pliocene, with the basal ones resting on 
the Eogcne peneplain cut across the granitic and schistose rocks, 
The result is a plateau twenty-five miles in length from north-west to 
southeast and eighty miles broad. The surface is remarkably uniform 
at about 4,250 feet, the highest point* Muilhebiau (4,826 feet) is a 
rounded mass of basalt. 1 

J The Carft da France a des front ter a au 200.000*, sheer 58 (A uni lac)* shows 
ih&c features □dmimbly by means of contours and bill-stwding. 

1 M. Ayrj| h + Lc Plateau d'Aubfac'* in A. de G. (J92G), voL xxxvii, pp + 224-37* 
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Cezalticr is an equally monotonous area, with a general height of 
3,500 to 1,900 Feel, rising to 5,10J feet in the Signal du Luguet. It 
represents u relatively thin accumulation of basalt on a gneissic 
basement. At the base of Lhe basalts, lying on the gneiss, various 
much'altered lignites and diatom clays of possibly Miocene age have 
been discovered. The basalt flows are probably of Pliocene age, the 
topmost ones consisting of large tabular masses. 

surface of these lava plateaus is uniformly smooth, *une 
desolation fmouvantc et grandiose', except near the margins, where 
the rivers flowing radially front Aubrac to the Lot and the Truy£re, 
and from Cdzalljcr to the Akignon and the Altier. have cut stcep- 
sided valleys. The surface of the basalts here too has weathered to 
yield a good soil, largely pasture-covered except where there arc 
beech-forests. 


lhe Plateau du \clay.—-An area of volcanic rocks, separated from 
Auvergne by the granitic massif of Margeridc, lies across the head* 
stream region of the Loire, 1 In the west is the plateau-like ridge 
of th eClwme du Devts, in the centre the shallow Tertiary Btmrn du 
the floor of which has been modified by volcanic activity, and 
in the east the Mdzcnc-Mdgal-Gerbier de Jonc group of peaks. The 
last, however, belong to Vivarais, forming part of the south-eastern 
marginal run of the Central Massif, 

1 he t haine du Devfcs, nearly forty miles in length and culminating 
in the Montagne du Doves (4,800 feet), forms a distinct ranee sep¬ 
arating the All ler and the Loire. This upland is the product of a 
series of Pliocene fissure-eruptions, and comprises for the most part 
a basalt plateau, slightly inclined towards the margins, with a 
central line of low volcanic hills. These are geologically older than 
the pays of Auvergne, and have suffered more denudation, but thev 
survive as gentle cones, some with quite distinct craters; one 
exploaion-craler contains the almost circular Lac du Bouchet. The 
surface of the lava has been much weathered to form a thick black 
soil, and the plateau is covered with quite good upland pasture, 
together with beech- and pine-woods, K y ' 

twin Ptaieau du Velay the granite basement has 

been down faulted to form a shallow basin, sometimes referred to 
as the Creux du Pity. The Loire enters this basin from the south 
by way of a valley deeply cut through the granitic plateau, and leaves 
,t in the north through a ser.es of fine gorges (notably that of Peyrc- 
deyre) across another granite horn. Three diverse'elements enter 

1 An interesting account pf ihe volcanic element in fk- , r „ . 

B ive« by P. flout, -region d* relief, SK , lB 

Haute-Lei re depuis Ic dernier Glaciaire*, in m.j,™/, 3 1 “ 

P/r. Arboi iim), vol, i f pp. 91-102, °#" ,s a 
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mto the composition of the basin of Le Puy: the underlying granitic 
tloor, an incomplete veneer of Tertiary sediments, and volcanic 
accumulations overlying both granitic and Tertiary rocks. The 
granite floor is exposed as a low ridge extending diagonally across 
the basin from north-west to south-east, and also as several isolated 
masses. The incomplete Tertiary cover consists of Oligocetie lime¬ 
stone, marts, clay and gypsum, and of Pliocene sands. The volcanic 
contribution includes Miocene basalt flows in the south and east. 
Pliocene flows in the west, and many small cones. All these have 
been much dissected by the Loire and its numerous tributaries 
converging towards the centre of the basin in deeply trenched 
valleys. The clays and marls form small basins and depressions, the 
limestones in places stand out as low hills. 

Many of the basalt flows have been eroded into sleep-sided table¬ 
lands, with some fantastic columnar or ‘organ-pipe" structures 
(argues) around their margins. The more resistant basalt forms a 
horizontal cap-rock so that a vertical cornice falls away from the 
summit, succeeded by an abrupt change of slope where the less 
resislant underlying Tertsarics appear. Sometimes the Sava flows 
are quite thick; the plateau of Polignac, for example, forms a 
small flat-topped eminence, a “recrmgk hold', rising sheer from the 
floor of the basin. The most striking relief features occur near Le 
Puy itself, where several isolated rock pinnacles diversify the land¬ 
scape. The ftochcr d T Aiguilhe rises sheer! y for 279 feet, crowned 
by the church of St. Michel reached by a winding rock staircase. 
The town of Le Puy stands on the lower slopes of Mont Aids, 
culminating in the craggy mass of the Rocher Corneille surmounted 
by a large statue of Notre Dame de France. These and other rock 
pinnacles may be erostonal survivals of dissected basalt flows, or 
they may be resistant plugs that have remained after the surrounding 
cones have been removed (Plate LVII). In the east and south of the 
basin numerous small cones (sues) of phonolite sometimes reveal 
well-developed craters; the highest, the Sue de Rauzon, rises to 
4,396 feet. The Lac d T lssprlc$ provides another example of a crater- 
lake, and has no due flowing stream* 

Land-Use and Agriculture.—It is not easy to describe in general 
terms the features of the economy of such a varied upland region, 
although its limitations are obvious. The three depariemeriis of 
Puy-de-Dome, Carnal and Haute-Loire cover a considerable part 
of the region, and afford some indication of the pattern of land-use. 

The woodland areas are found chiefly on the northern crystalline 
uplands of the Madeleine and the Bois-Noirs, on the slopes of the 
Forez, in the valleys which dissect the volcanic district of Auvergne, 
on Ehe flanks of the volcanic hills of the Devfcs* in Livradois where 
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there are several Slate forests, 1 and on the eminences within the 
basin of Le Pay, The natural woodland was probably bcceb + 
and this is still the most common tree, although pines have been 
planted. Sweet chestnut grows well on the crystalline slopes. The 
chief areas of forest occur between about 24)00 and 2J5Q feel; 
although the upper tree-line on sheltered slopes is as high as 4,000 
feet, most of the bleak wind-swept plateau surfaces are devoid of 
trees and form dreary moorlands, peat-bogs and areas of rough 
grazing. 

Land-Use, 1958 


{Pcrttnfaffei af Tfiffii Area) 



Arable 

Permanent 
Pas fare 

H itodiand 

IVasfc find 
h'Ott-ctdlhaied 
Lfind 

CartUil 

16 

54 

[$ 

10 

Haulc-Loire 

28 

2S 

23 

13 

Puy-dcDomc , 

26 

39 

14 

13 


Source : \fmistHrc d? FAgriculture published in Annumre j ]MsOqut {19591 


1 he urea of arable land is surprisingly high in this upland region. 
Haute-Loire of coarse contains the upland basin of Le Puy with 
its areas of quite fertile calcareous loams enriched with volcanic 
debris, white the figures for Ptiy-dc-Dflinc include the lettes moires 
of Litnagne (see p, 590), But agriculture pushes its way far into 
the uplands, making use both of the deep valleys that dissect the 
edge ot the volcanic region of Auvergne and of the surfaces of the 
pfandies , where ihe fields arc enclosed by black dry-stone walls made 
of basalt blocks. Arable farming occupies great areas of the basaltic 
plateau-surface of Doves, and is even found in sheltered depressions 
high up on the crystalline uplands, as evidenced by the little village of 
Estables near the source of the Loire at a height of 4,430 feet, with 
its tiny walled fields. Rye, once universally grown, is still found, bul 
it has been largely replaced by w heat (grown as high as 4,000 feet on 
the volcanic plateaus of Velay), barley, oats, potatoes and increasingly 
fodder-crops. Favoured slopes in Auvergne and Velay are covered 
with vineyards and orchards. 

Considerable areas or permanent or temporary pasture and of 
fodder crops are used for stock-rearing ; these include the poor 
moorland pastures of the crystalline massifs (the momagntd and 
the better pastures of the well-watered volcanic soils (monrag, k> a 


1 L. Gachon, ‘Ccoeraphie d* k vegetation arbus'ive et arborescenie dans le 
MaSSiT dii LivradotS 1 , in SWmga g^graphitfuei affimtiPh. Arbas (1953) ydL i 
pp. H3-29, 1 4 
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gmisse). They are, however, snow-covered for several months, and 
so seasonal movement of animals necessarily takes place. The 
chief element in the economy is cattle, and 863,000 animals were in 
the three dgpartements in 1958 s of which over half a million were 
dairy beasts; the Salers i Aubrac and Mizene breeds are aJl kept. 
The animals move seasonally between villages and farms in the 
valleys and depressions up to the high monlagnex. Stall-fed in the 
winter on fodder-crops (which now occupy about a third of she 
arable), they spend a month or two in spring on the irrigated water- 
meadow s T and then move on to the high pastures. The emphasis is 
on milk production* although calves for veal arc sent away in early 
summer to the markets oT Paris and Lyons, Cheese is produced in 
large quantities; the 'frontages bleus y of Auvergne are made at 
centres such as Thiezac in Cantal and Laqucille near Mont Dorn* 
and several well-known varieties (Cantal, Bleu St. Nectaire t iMgtuok 
and Fourme) are produced. Sheep have declined in numbers, but 
in 1958 there were still 4^2,000 in the three dipartemenrs, Many of 
them come up from Bus-Languedoc for the summer months, or move 
across from the Grands Causses on to the high pastures of Aubrac 
and Margeride when the summer aridity becomes pronounced. 
Much ewes' milk is turned into cheese which is finally processed in 
Roquefort. 

Population and Settlement*—Population is dispersed widely though 
somewhat thinly over much of this region, and villages and hamlets 
are found at high altitudes in sheltered valleys and depressions. 
The summits of the crystalline uplands are largely deserted, except 
for shepherds' huts; Margeride must be one of the most extensive 
unpopulated areas in all France, 

There arc obviously few large towns, and the regional foci are 
actually situated on the margins. Thus Clermont-Ferrand (see 
p. 593) is the regional centre for the uplands of northern Auvergne, 
Thiers on the eastern edge of Limagnc for the Madeleine, Ambert 
and Montbrison on either side of the Forez. [n Cantal several 
market-towns arc situated in the radiating valleys, notably Aurjllae 
in the valley of the Jordanne to the west, Murat in the Alagnon 
valley to the north-east, and St. Flour in the upper Truyire valley to 
the south-east. Similarly Marvejols on the upper Colagne is the 
centre for southern Aubrac, and Mcnde i$ the focus for three 
distinct regions—Margeride. Loxerc and the north-eastern Causses, 
Le Pay, an attractive town of 23,000 people, is the chef-lieu of 
Haute-Loire, and an administrative, commercial and tourist centre. 
This town has been famous for its lace for centuries, and once 
employed over 100,000 women, but the industry has sadly declined, 
although some quality lace is still sent to the Paris fashion-houses. 
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Other small industries include paper-making and the distillation of 
liqueurs. 

the grands gausses 

The geological map of the southern part of the Central Massif 
shows an extensive area of Jurassic limestone, a curious Z-shape 
enclosed between Segal as and the massifs of l.ozere and Aigoual, 
This region is known as the Grands Gausses, or as the Causses 
Majeurs. Structurally this limestone region is the result of the 
accumulation of sediments in a basin within the crystalline rocks, 
trending approximately north to south, as described above (p. 5251- 
Most of these deposits consist of limestones of Middle and Upper 
Jurassic age, the latter appearing on the surface in the extreme east. 
The limestones rest on and largely cover the Upper Lias marls, 
which now occur on the surface only around the margins. 

The Gausses region underwent planation in early Tertiary times, 
then it was uplifted, tilted and fractured in mid-Tertiary times; 
vast faults can be discerned in the strata forming the walls of some 
of the gorges, with throws of hundreds of feet, 1 Most of the faults 
which affected the Causses trend from west to east. Two major 
fault-lines in this direction, to the south of the Lot and Aveyron 
valleys, enclose a rift-valley containing Jurassic .rocks which form 
a westerly prolongation of the limestone plateaus, the Gausses de 
Rodei and Sfverac. This, incidentally, is a structural feature of 
great age; it probably represents a gulf of the sea in late Palaeozoic 
times, for it contains several small coalfields (Fig, 120) and deposits 
of Permian shales and sandstones, over part of which lie the Jurassic 
rocks. Other fault-lines, penetrating the most southerly C’aussc de 
Larzac, are followed by the valleys of the Cernon and the Sorgues, 
forming broad re-emrants of lowland in which the Lias marls are 
exposed. 

The cycles of erosion inaugurated by the mid-Tertiary uplift and 
tilling have cut across the varied structures, and a series of surfaces 
at various levels from 1900 feet down to 2,000 feet has been recog¬ 
nised by P, Mar res. 5 

The rivers which rise on the crystalline rocks near the high south¬ 
eastern rim of the Central Massif flow westwards over the Times Lore 
and then again on to the crystalline rocks before escaping into the 
Basin of Aquitaine (Fig. 121). Their valleys have divided the pene- 
plaincd surfaces of the Gausses into a number or individual blocks 
(I ig. 126); the valleys and the plateaus therefore form two main 
relief elements. Differential erosion has resulted tn a third ; the 

'Nine distinct nwjor fault-lines have been distinaaished by P. Mama and 
arc shown and named on a folding-map in Lea Cranih Cauisei < 193 Vj v Q l i 
(fiwu apiece). 

1 P. Mams, tvf„ vol, i, p p. 24-42. 
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less resistant Lias days now Form a scries of 'depressions peri- 
phfyiquf$\ known as valiants* around the margins of the Gausses 
between the limestones and the crystalline rocks. 

The Valleys,—The northern margin of the Gausses is roughly 
defined by the valley of she Lot; only a few small outliers of lime¬ 
stone appear to the norsh of it. The main river of the Gausses is the 
Tarn, with its two (ributaries the Jonte and the Dourbie; it rises on 
the granitic uplands of Mont Lozere at a height of about 5,000 feet, 
but descends nearly L5Q0 feet down the western slopes in less than 
ten miles. At Florae the river enters a deep gorge, and for nearly 
fifty miles between Florae and Mi lb a the valley-sides rise for heights 
of 1,500 to 2,000 feet above the river-bed* In places these precipitous 
cliffs fall sheer to the water’s edge, elsewhere the walls recede and 
leave shingle-banks and o strip oT meadow. Thus in 'the Narrow’ 
(Le Detroit) near La Malene the walls approach closely, to widen 
out into the broad vale of the steeply walled Cirque des Baumes 
a few miles downstream, below which a north-western spur of 
the Causse Mejan (the Eperoft) projects boldly to form an over¬ 
hanging beaked promontory, narrowing the valley once again. For 
the most part the Tarn valley maintains the nature of what has been 
called a 'couloirfarouche'* 

Even more striking is the valley of the Jonte g where vertical walls 
of resistant limestone are separated by sloping terraces or ledges 
worn in the narrow bands of shale or marl, producing a steep stepped 
effect. This river flows intermittently underground for a consider¬ 
able distance from below Meyrucis to its final resurgence at Les 
□ouzes. The Bonhcur, one of the heads treams of the Dourbie, which 
rises on the western slopes of the Aigoual, plunges dow n the Perte 
du Bonheur into a labyrinthine underground course seven miles 
long p part of which has been exposed US a gorge by the collapse 
of the roof, The water finally issues from a vertical rift in a lime¬ 
stone cliff as a fine waterfall, the Abime dq flramubiau. The deep 
valley of the Dourbie further to the south-west divides the Causse 
Noir from the Caussc dc Lur/ac. 1 

The regime of these rivers is most variable. Heavy rains on the 
crystalline uplands to the east supply their headsttcams with a run¬ 
off which contrasts with the waterless character of the limestone 
plateaus through which (hey flow. The main streams receive much 
underground water by way of resurgences, the most prominent or 
which are plotted on Fig. 126.* The Tarn receives no surface 

J A debited account, with many maps,, diagrams and photographs of the 
caves and other phenomena of the Grands Gausses is given by E.-A. Martel, 
Lcjt Cannes mujeurs {1936). 

: P. Mints (op, at.) has a map (p. 93) on which the resurgences are named. 
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tributaries between Florae and the confluence of the Jonte, but its 
flow is maintained by five major and about twenty-five minor under¬ 
ground affluents; just below Le Detroit* for example, a powerful 
torrent bursts from a cave on the right wall of the valley. During 
autumn and winter the concentrated rains can produce sudden 
flooding. U is recorded that during the floods of 1876 the water- 
level of the Tarn rose in *lhe Narrow" sixty-five feet in a mere eight 
hours; immense destruction was wrought in riparian towns as far 
downstream as Montmiban. By contrast, in summer the volume of 
the rivers is much reduced ; shallow but still fast-flowing, the play¬ 
ground of canoeists, the numerous branches of the current flow 1 
between shingle-banks. 

The Plateaus,—These valleys divide the limestone into individual 
blocks which are named on Fig, 126, The plateaus form an extensive 
area of limestone karst; when one stands on a slight prominence 
the wide nature of the erosion surfaces is abundantly evident. The 
general level does, however, swell to a number of gentle eminences, as 
Ph. Arbos expresses it, k m motitormemeni de mamehm\ The highest 
point of the Qu&SCS in fact attains 4J93 feet in the east of M^jan 

The surface, despite its general plana lion, is far from uniform in 
detail, for it bears the marks of former fluvial erosion in the shape of 
complex patterns of dry valleys (combes). Many of these contain 
pockets of granitic alluvium and pebbles brought down by now 
vanished streams once flowing from Lozere and Aigotial. The 
combes are Ranked by steep even overhanging cliffs, known as 
comkhes or mints in the Causse Mdjan and the Cuusse Nioir, where 
they are particularly well developed. Larger depressions of a polje- 
Hke quality are also numerous. In fact P. Manes uses the term 'les 
poljes cautterwrds* to describe the elongated hollow of Camac in the 
north-west of the Causse Mejan, and also that of Si. Maurice-la- 
Clastrc and St. Picrre-de-la-Fage which extends diagonally across 
the Causse dc Larzac from north-east to south-west. The second of 
these, five miles in length, has a lowest depth in the centre of the basin 
of 3,969 feet, with walls rising to 2,070 and 2,100 feet. Patches of 
quartz gravels can be seen on its floor, although mostly it is covered 
with terra rosso. The original line of the depressions was initiated 
by now vanished Tertiary rivers, and they have been deepened by 
processes of solution. 

The Gausses well reveal the minor karstie features of limestone 
solution. Rook pavements are seamed with crevices, and shallow 
circular solution hollows are common, known as eros when they 
are small in size and as sotehs (or locally as sots) when they arc 
more than 100 or 150 feet in diameter. Their floors are covered with 
the residue of limestone solution, terra rosso clay, sometimes in 



Fni. 136 ,—The: Grands Gausses. 

The abbreviations rcpnrscnl towns, as follows: F t Florae; L.Lod^ve ; In M 
l.a Malene; M t Mmde; Me» Moyrutis; Mi P Millay; Sh G p St. Gcnicz. 

The main Coins** aie outlined by hachuring, Aubrsc in ihc north, although 
flunked by a prominent edge, b s of course, a ]ava plateau. The higher granitic 
and crystalline uplands to the east of the Grands Cansscs are named. A number 
of spot-heights {in feet) is given to emphasise ihc genera] altitudes- The Catisse 
dc Rodw lies to the west of Severac. 

The relations of the Grands Causes to the wider dispersal of Centra] Massif 
drainage, together with the position of lhe lower Can .«* Aquifairf, are shown on a. 
smaller scale on Figr I2L 

liasd on : (i) Cant de France uu 200*000^, shttt-v S$. 65; (jj) F„-A. Martel, Lrs 
Cfmisr .t mqfents M&3G), folding map: iind tin) P. Marrea, ltd G/wtdt Catnsej; 
*tif& de EWJfrqpklt phfsiqt/c rl httmaine (1335). Tome I, planchc XXX, ‘Carte 
hydrographeque des Grands Causses'. p^ 93, 
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sufficient thickiies^s to form an impermeable covering and *o allow 
a small lake tlamgne) to accumulate. The deeper holes (aimr) 
lead down to underground caves and grottoes, a veritable month: 
smaerrain well known 10 speleologists, some systems containing 
underground rivers and lakes. The most famous 1 pot-hole* is ihe 
Aven Annand in the Caussc M^jari* explored by Martel in 1897: at 
the bottom of this, 650 feel below the surface, was discovered a 
magnificent series of caves with stalagmite columns known as the 
L Foret Vierge\ The celebrated Grottes de DargiUm, discovered by 
a shepherd in 1880 on the Hanks of the Quisle Noir, consist of a 
series of magnificent caves, including the superb 'Salle des Lacs 1 
where stalactites and calcitc ‘curtains’ are present in profusion. 
Differential weathering helps to diversify the surface, for in add¬ 
ition to the compact limestones, layers of weak shales and mads 
occur, and also masses of hard but much fissured dolomite. The last 
form some fantastic pinnacles and castellated racks, notably in the 
Cirque des Rcuqucttcs near MontpetlicMc-Vieux on the southern 
edge of the Causse Noir t overlooking the Dourbie valley near La 
Roque. As Ph, Arbos puts it, there as 1 uricfart i tie piiiers enf'afguilks 
dolorntfiques'. The Vocs rmniformes ' defy description ; T in fact, 
Martel describes these weathering remnants as 4 7 cs phis remarquabhs 
du 


The Vallons. -On the margins or the Causses are the depressions 
manteuscs of less resistant Liassic marls. On lhc east their outcrop 
is narrow, bet the depression can be traced southward from near 
Mende in the Lot valley through the Valdonnez, Then it is followed 
to the south of Florae by a left-bank tributary of the Lot, the Tarnon; 
this latter section is sometimes referred to as the Si 11 on de Florae, 
Further south again, on the western flanks of Aigoual, is the depres¬ 
sion of Meyrueis, occupied by the headslreams of the Jonte, On the 
north of the Causses the Lias outcrop is followed closely by the Lot 
valley between Mende and itodez, and on the south headstreams of 
the Heraull occupy the basins of Bedaricux and Lodcve, 

The Lius outcrop is at its most extensive in the west, where the 
basins of Millau and St. AITrique form broad fertile lowlands lying 
between the Causses and the crystalline uplands. These marginal 
lands, with thetr lower elevation and good marly soils are favoured 
for agriculture and settlement compared with neighbouring districts 


Land-Use and Agriculture. 1 —The Grands Causses and their margins 

1 E.-A, Martel {op. cir.y, p. 243 has a map showing finy-thnw named rocks 
wah grandiose but dt^cnpUve names, 

; V( ' ill 1 nie ir , WT’ " wk ^ cit ) , c ™' ted U provides 

a detailed araijriis of the fealuna of agriculture, industry ami setUcmentr 
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occupy the greater purl of the two diportetnents of Aveyron and 
Lozere; 


Land-Use, 1958 
l Percentages of Taint Area) 
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Source: Mmisitre dc t'Agrkidtun?< published in Aminat re siatistique^ 1959, 


It is probable that the area of woodland was formerly very much 
greater, but as in other uplands once clearance had started natural 
regeneration and maintenance proved to be virtually impossible. 
The protective cover of vegetation was removed, soil was then 
washed away revealing much naked limestone, and even w^here young 
trees could start to grow, grazing soon destroyed them. I n favoured 
areas* such as the floors of the depressions and some of the sloping 
\ alley-sides, appear groves of ev ergreen oak and beech, and clumps 
of Pinus sy he sir is : the western part of the Causse de Sauveterre is 
particularly well wooded. Between the wars many plantations, 
mainly oT Austrian pine, were established, notably an the Cavalerie 
district of the Causse de Larzae. Considerable areas arc covered 
with a patchy scrub of box. juniper, dwarf oak, lavender, blackthorn 
and small lime-loving plants growing in crevices among the bare 
limestone pavements, 1 

The areas of arable are confined mainly to depressions on the 
plateau surface floored with terra rossa , to small tracts in the river 
valleys, and to the Lias clay districts of the mltons. More than half 
ihe arable in Lozere, usually enclosed by dry-stone walls {clapm), 
is under cereals, either wheat or oats T though in Aveyron the propor¬ 
tion drops to a third* while a quarter of Lozere and two-fifths of 
Aveyron were devoted to fodder-crops of various kinds. Orchards 
and vineyards ding to south-facing slopes (the adret) on natural or 
man-made terraces ; the shelter, the quite high summer temperatures, 
and the sunshine which seems doubly bright reflected from the lime¬ 
stone clifTs behind, combine to create a remarkable impression of sub¬ 
tropical luxuriance. In many places water is led from springs in 
channels along one terrace, [hen on to a lower one. As a resuh 
apricots, peaches and plums all flourish, and even figs, almonds and 

1 P, Mams* ap m at., voL j, pp_ 'La Vegetation des Grands Gausses', 

goe^ into eoiiHjdcrabJe detail, with long lists of species found in various localitics. 
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pomegranates do well Vegetable-Gardens and patches of maize and 
tobacco are also patiently cultivated, 

A large pari of the Grands Gausses and their margins is covered 
with permanent pasture. The limestone plateau carries much sweet 
though scanty grass, forming *les vaxtespacoges\ and ihe Lias marls 
grow a rich pasture. For many centuries sheep have been grazed 
in large herds: in 395S Aveyron had 525,000 sheep. Lot 191,000 
(between them over 8 per cent of the French total), while other 
flocks come up from the Mediterranean coast during the summer 
months. The sheep are kept principally for their milk, from which 
Roquefort cheese is made, so called after the town which clings to the 
sides of the valley of the Soulzon on the western edge of the Causse 
de Larzac, with cliffs towering above the highest houses. The famous 
caves, part natural part artificially hollowed out and supported w ith 
columns, maintain a temperature and humidity constantly favourable 
for the maturing of the cheeses, with the beneficial aid of paudHium 
glmicum. The development and commercialisation of cheese pro¬ 
duction have been helped by the development of co-operation. The 
first co-operative dairy was opened in 1887, and now over 500 
individual firms are grouped within the Saddle Anonyme des Caves 
Reunics de Roquefort, others within the Societe Agricote de Roque¬ 
fort. F-w cf milk is processed not only from the Grands Gausses, but 
also from the surrounding crystalline uplands, from the Pyrenees 
and even from Corsica. 

Qrtlle are not as important as sheep, but the extension of fodder- 
crops, of improved temporary pastures on the Lias marls, and of 
irrigated water-meadows on the valley-floors, has contributed to 
the fact that there arc now some 334,000 cattle in the two depart¬ 
ments* of which nearly half are dairy animals. 

Population and Settlement.— The Grands Gausses are among the 
most sparsely populated parts of France. The population of Lozere 
in 1958 was &0 T 000, the lowest total of any departmeni in France, 
and with a density of only thirty-eight per square mile it had the 
second lowest average after that of Basses-Alps*. In places, notably 
in the west along the Lias day margins, the average per stjuare mile 
goes up to about eighty, but some parts of the limestone plateau are 
virtually uninhabited except for shepherds during the summer living 
in their scattered stone cottages. Occasional large but isolated farms 
stand in sheltered depressions surrounded by trees, with small arable 
fields of term rossa enclosed by stone walls and from a thousand to 
fifteen hundred acres of rough grazing. Apart from these, few 
settlements are found on die surface of the Gausses, and most of the 
villages occur along the valleys, dinging to a terrace at the foot of 
a steep cliff. Between Florae and Millau, for example, Eire Espugnac* 
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SU-. Emmie, La Gaze. La Malene in Hhe NarrowV Les Vignes, 
PcyreJeau, Bogrsc and Aguessac* linked by a road which follows the 
north bank of the river, sometimes along a terrace btasted out of the 
limestone cl ills or tunnelled through projecting spurs of rock. 

The larger towns arc all in the flunking rations ; they are peri¬ 
pheral market towns and route-centres for both the Gausses and 
the neighbouring districts, The largest town is Rode* (20,400 
people), the chef-lieu of Aveyron but lying to the west of the Grands 
Gausses proper, and serving as a market town both for the Causse 
de Rodez and for a large part of Segaks (see p, 572), It is the 
focus of a number of roads and of a well-developed autobus service* 
and holds numerous markets and fairs. 1 The chief town of the 
Lmmt's region proper is Milhu (13,000 people), situated in a broad 
basin surrounded by gentle slopes culminating in limestone scarps, 
Here converge the Tarn and Dourbie, while below the town the 
Tarn valley leads westward to Albi and ultimately to the Gironde, 
It is a pleasant town, set among orchards and gardens, a gateway to 
the Tarn valley for tourists, and w r ilh small-scale industries such as 
glove-making from the skins of local sheep, St, AfFrtque (7,500 
people 1 in the south-west is the market tow n for neighbouring areas 
of the Gausses, and for parts of Sdgalas and the Montagncs dc 
Lacaunc, Sdver&c-le-Ch4tcau in the Lot valley serves as a centre 
both for the northern Gausses and for Aubrae. Mende, with only 
7,750 people, the chef-tieu of Lozere, is situated on the banks of the 
Lot in the north-east of the Gausses on the borders of Margeride. 
Behind the town rise gentle slopes of pasture, steepening and 
becoming forest-covered, to the dissected limestone crags under the 
edge of the Causse de Mende. It has some small textile industries. 
Florae, on (he banks of the Turnon just before it joins the Tarn, is 
a tourist resort. Roquefort, as already mentioned, is primarily 
concerned with cheese-processing and -exporting, In all, these 
little towns indicate that this Is one of the least urbanised parts of 
France. 

Communication links are difficult: indeed no railway crosses the 
area from west to cast, though one line* using tunnels* spirals and 
viaducts, runs southward from Montiu^on through Auvergne by 
way of Si. Flour, Marvejols and Sevcrac-le-Ghuleau to Millau (up 
which steep section (he trains are double-headed) and then on via 
Bedaricu \ to Beziers. The road system is well-engineered despite 
physical difficulties, and has been developed largely for the tourist 
industry, though many parts are roadless and served by littEe more 
than mule-tracks, 

1 Y. Pomarede, b L"Essor cTun potic centre regional; RodfiE*, in R.Q.PS.-O, 

4 S954),, voL .xxv. pp r 243-59; anJ ibiiL. pp. 271-3+ ’Ls R£Jc dc (a route dans ]es 
vicmijude.H d'un petit centre regional; Rode*', 


572 


THE HEHCYN1AN UPLANDS 


THE SOUTH-WESTERN UPLANDS 

The south-western uplands include first the plateau of the Sdgatas* 
so-called from the former dominance of rye (the pays tk seigk) t 
lying between the Dordogne and the Tarn, and second the Pre- 
Cambrian massifs of the Lacaune and the Montagne Noire, flanked 
U> north and south by considerable outcrops of Cambrian schists 
and limestones and on the east by a varied scries of minor uplands 
and depressions in the neighbourhood of Lodive. These south¬ 
western uplands are characterised by a number of major taulldines, 
which in the north trend in the characteristic Armorican way from 
north-west to south-east, forming a clear-cut boundary between (he 
crystalline massifs and the Jurassic rocks of the Gausses du Quercy. 
Further south another longitudinal fault (but with an orientation 
more from north-north-cast to south-south-west) separates Segal as 
proper from the Cuusse de Limogne; the Aveyron below Vllle- 
franc he-de-Rouerguc flows along the line of this fault for twenty 
miles. Most of the other faults in this region trend from west to 
east. Several parallel fault-lines enclose a long down-faulted depres¬ 
sion enclosing the Causse de Rodez„ the Permian basin of March lac, 
and the coal-basin of Campagnac-Aubin-Decazcvills (Fig. 120), 
Other faults trending more or less from west to east define the southern 
margins of Sigalas and both edges of the Montagne Noire. 

S^galas. this name, applied originally to the upland projecting 
westward between (he Aveyron and the Tarn, now signifies the 
wider pays silicettx. In a broad way there is a certain uniformity ; 
distinct erosion surfaces (notably the Eogene) cut right across the 
slates, mica-schists, gneisses and the occasional granite intrusions, 1 
The land slopes gently from 2,250 feel in the north-east to 1,300 feet 
on the margins of Albigeois and Lauraguais. In detail, however, 
much more diversification is apparent. Bordering the Mitlau Liassk 
depression on the north-west are gneissic rocks which culminate in 
(he broad ridges of Levezou and Palanges, forming swelling summits 
((he highest point, the Montague de la Tousquc. reaches 3,&Q6 feel), 
separated by deeply notched cols. Further north the peneplain h 
interrupted by butte-like eminences known locally as peuchs, the 
residuals of a former erosion cycle. Further north still, between 
the Cere and tele valleys, the land rises to the bleak summit of La 
Falzinde, 

Conversely, many pan*, of Scgalas sink below this general level 
The river valleys are prominently incised across the crystalline rocks, 

1 Three various surfaces arc dbcimed by A. Meynier, iJmm, 

Chitimgnerme 
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especially she Lot and the Truyere* which, with their main con¬ 
fluents (mostly rushing torrents wish numerous cascades), dissect 
she plateau into a number of independent fragments, some of which 
form the most isolated and remote districts in the whole Central 
Massif. The middle Tarn crosses the Permian rocks which lie to 
the west of the Grands Causes, forming a broad depression floored 
with red Permian soils (rougiers) which Hanks S^galas on the south. 

The diversity in the physical landscape of S^galas is reflected 
in the number of individual /wm-names; the Sega fa du Querey 
which borders [he Jurassic lands of Qucrcy in the north between the 
C£re and Cele valleys; the CMtmgnerak to the south of Aurillac; 
the Veinazes bordering the northern side of the Lot valley below its 
confluence with the Truyere; the Viadine in the extreme east on the 
edge or Aubrac; the Sigola roaergat to the south of Rodez ; and 
the Sdgafa far fiat's io the north of the Tam valley. 

The bleak uplands of Segalas are covered with tracts of heath 
(known as brassier*) and gorse-covercd scrub (c&mv), while much 
consists of poor scrubby pasture. The thin acid soils weathered 
from the siliceous rocks are not very fertile, and much of 5£galas 
was for centuries a poor agricultural region, with an economy 
based on rye, chestnuts and sheep. An urea of heath was burnt off 
(a process known as fssartage), cropped with rye for four or five 
years, and then allowed to reverts a privately owned grove of 
chestnuts, or communal rights in one, provided nuts for porridge 
meal; and sheep were reared on the scanty pasture. That was the 
basis of life, perhaps supplemented by charcoal-burning, tanning, 
and the domestic spinning and weaving of cloth. Some parts of 
S^galas are still poor areas with u scanty population ■ the upland of 
the Sdgala de Quercy grows much rye, and the Chataggneraic is so 
limited that to neighbouring districts the name is synonymous with 
poverty— ■'« pauvre pays de CMtaignes\ But over much of Sega I as, 
pariicubrly in the south, the agricultural economy has been trans¬ 
formed as a result of improvement oT the soils by lime and fertilisers. 
Lime became available when kilns were built in 1820 at Carmaux* 
fired by coal from local collieries, and later belter road and rail com¬ 
munications enabled fertilisers to be brought in. Several west-east 
railway lines now cross the region, and an important longitudinal line 
works iis way northward From Toulouse via Gaillac, Yillefranehe 
and Ftgeac to Aurilktc These enable produce to be exported from 
the region. As a result, rye has almost disappeared from many 
parts, replaced by wheat* potatoes and fodder-crops and in the south 
by maize. Some of the basins have become important for fruit 
(peaches, apricots* cherries, pears), almonds* and even near Mardllat 
and Camares for figs. The number of cattle has increased greatly, 
bred both for veal and dairy produce, and pigs also. Much of the 
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lower Segalas landscape now has a borage appearance, with small 
Helds of permanent pasture or arable surrounded by hedges from 
which rise occasional oaks, Some small woods of oak and beech 
still survive, mainly on private estates* and there has been afforesta¬ 
tion with conifers, mostly in L£ve*ou. 

On these well-watered uplands, the population is widely dispersed 
in individual farms and small hamlets. Many are remarkably 
isolated, especially those in the north away from the railways; some 
indeed are reached only by rough tracks seven or eight miles from 
the nearest autobus route. By contrast large villages and small 
towns are located in the valleys {many of them with the rectilinear 
street-plan of the mediaeval hostile) which have served as commercial 
centres for centuries. The railway which curves across Segates 
from Figeuc via Rode/, to Carmaux links dozens of these little 
towns, each \ - . une petite agglomeration eommerdak, entrepot, 
lieux d f expeditions* siege de magasim cooperatifs ou pardcuHers , . . T 
| A, Mcynicr). Some of the towns on the little coalfields have associ¬ 
ated metallurgical and textile industries. At Viviez, a few miles west 
of Dceazevilk* the Belgian firm S.A, des Mines er Eorideries tie Zinc 
de la VidUe-Montague built a refinery to smelt local zinc ores. A 
modern refinery, using electric power from the grid, now smelts a 
quarter of France's output of zinc metal* and also refines cadmium. 

On the borders of Segalas stand two more important towns. 
Viltefranehe-de-Rouergue is situated on the Aveyron, on the margins 
of the Causse Limogne and Segalas; of hastide- pattern, it has 
long been a market-centre, and at one lime had a variety of metal¬ 
lurgical industries based on local iron- and lead-mines* and some 
flourishing textile manufactures. Its population in 1801 was about 
11 , 000 , but with the decline of its industrial importance this has 
decreased to about 8 , 000 . Rodez, the chef-lieu of Aveyron, is another 
marginal town lying between Segalas and the Grands Gausses to the 
easL 

Lacaunc,—this crystalline upland projects boldly westward to the 
south of the Tarn valley, separated from the Montague Noire to 
the south by a remarkable through-valley drained westwards by the 
Thore, eastwards by the Jfaur, each flowing along a clear-cut fault- 
line and separated by an indeterminate watershed. The more active 
erosion of the steeper torrential Jaur and its tributary torrents are 
pushing the watershed westward at the expense of the Thorf* 

The Monts de Lacaunc form the highest point (4.154 feet) of a 
gneissie plateau flanked with Cambrian dates: as the river Agoul 
forms a deep re-entrant far into the upland, it is sometimes known 
as the Massif de fAgoul- It consists of rounded bosses swelling 
inconspicuously from damp depressions, covered with poor pasture 
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and some forests of oak and beech. In the depressions and valleys 
a limited amount of arable land produces rather meagre crops of 
rye, buckwheat and potatoes. Both sheep and cattle are reared, but 
not in large numbcfS- 

More striking is the south-western part of the massif, a small oval 
boss of granite between the Agout and Thore valleys, known as the 
Sidobre. The well-jointed rock forms in places a chaos of huge 
blocks known as compayresi individual monoliths and tor-like 
masses project from the gravelly soil, sometimes balanced pre¬ 
cariously on each other, such as the famous 'Pierre Cfavet£e\ Some 
granite is quarried, but otherwise the economy is limited ; in the 
words of Ph Arbos. these are \ . . pays rude . r . d'agriculture 
animJque . . + \ 

The Laeaunc massif is defined on the south-east by a dear-cut 
fault-ling* where the gnd$$ie rocks are down-faulted to considerable 
depths, so bringing less resistant Cambrian, Devonian and Lower 
Carboniferous slates and shales against the crystalline rocks. DilTer- 
ential erosion by the Jaur and the Orb has worn a deep valley bounded 
by rhe steep fault-line scarp of the Espino use ; its sides are fantastic¬ 
ally eroded. Some cultivation is practised on the terraced slopes, and 
the grazing of animals, but the main features arc rugged gorges, steep 
slopes of bare rock and scree, and scrubby woodland of oak and beech. 

A few towns and villages are situated in the lower valleys on the 
flanks of the massif and along the Agout valley. The regional 
centre for Lacaune is Castries, situated on its margins where the 
Agout leaves the uplands for Lauraguais, On the north-eastern 
Hanks lies the small down-faulted Carboniferous basin of Graissesac, 
where some coal is mined (Fig. 120). A number of small but long- 
established industries {glass-works, brick-works and textiles) thrive 
at the town of LodGve. 

Tbe Mnntapnt Noire,—This prominent massif of Pre-Cambrian 
rocks (mostly gneiss and mica-schist, with several oval bosses of 
granite along its structural axis) forms the south-western culmination 
of the Central Massif. It has suffered the usual vicissitudes of pen Io¬ 
nian ation, and of uplift and lilting associated w ith the past orogenies. 
The surface of the plateau forms a monotonous upland, from which 
rounded summits project but slightly: the highest point is the Pic 
de More (3,970 feet}. Its flanks are more aeddented ; short streams 
flowing north to the ThorG have cut steep-sided gorges* while the 
longer rivers descend the southern margins towards the Aude, 
crossing flanking limestones (varying in age from Cambrian to 
Eocene) and producing a rather confused relief of ridges and valleys 
known in the east as Mlnervois. 

The higher pans of the Montague tNoire consist mainly of poorly 
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drained moorlands, diversified by plan ta lions of conifers. A remark- 
able contrast is apparent between the northern and southern flanks, 
for apart from the obvious difference in aspect the upland forms a 
climatic boundary between Atlantic and Mediterranean influences. 
The northern and north-western slopes are wooded with chestnut, 
oaks and beech, and some plantations (including State forests) of 
pine, spruce and occasionally evergreen oak : seen from the There 
valley, these forested slopes present a distinctly sombre aspect, hence 
the name bestowed on the masstf- The main features of the economy 
consist of cattle-rearing (which has increased in importance of late 
at the expense of sheep), and the cultivation of wheat, rye and 
potatoes on the lower slopes and in the valleys. In favoured places 
irrigation is used for the improvement of the valley-meadows. 

On the southern and south-eastern slopes rainfall is appreciably less 
and the summer aridity more pronounced. As a result, the poor 
pasture is scorched brown in summer and there are considerable areas 
of imqmsAikt scrub and bare limestone, relieved only by occasional 
woodlands of evergreen oak and chestnut. The economy has a 
Mediterranean character; terraces enclosed by dry-stone walls grow 
vines, olives and fruit trees, irrigation is used for vegetable gardens, 
and sheep and goats increase In number at the expense of cattle. 

The character of the settlement changes too. While in the north 
isolated farms and small hamlets are found, m ihc south occur 
the typical Mediterranean agglomerations of high-storeyed houses 
clustering around a church on a hillside, sun-baked and drowsy. The 
southern flanks belong [o the basin of the Aude and to the Mediter¬ 
ranean: its regional centres are Carcassonne and Caste 1 mi udary, 
and indeed in the south-east Beziers. The only town of importance 
in the nonh is Mazamet in the Thore valley, which carries on a long- 
established industry of separating wool from sheep-skins by special 
techniques. Based originally on local sheep, the factories in the 
There and Ametle valleys now import skins from the southern 
hemisphere ; both the rough and washed wool is sent to the textile- 
manufacturing areas of France* Switzerland, Belgium, and even to 
Great Britain and America. Some wool is used locally in the textile 
and clothing factories of Mazamet itself Labastide-Rouairoux* 
Labrugusere and St Amans-Soulf and leather working (including 
loot wear) i$ active at Mazamet. 

Finally, mention must be made of some sporadic mining activity 
on the southern slopes of the Montague Noire, producing copper* 
arsenic, gold, silver, bismuth and pyrites in small quantities. A 
small refinery is in operation at Lastours. 


The Eastern Margins.—Between Laeaune and the Montague Noire 
to l ie west and the prolongation of the Caussc du Larzac in the east 
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lies the rather complex region of Esamdorgue^ Bidarieux and Lod^ve. 
Geologically this comprises a melange of outcrops ranging from 
Cambrian to late Tertiary, resulting in a most varied relief, including 
karst ic limestone uplands (the Monts da Pardailhan), and basaltic 
butte-like hills, the product of Pliocene volcanic activity. Several 
depressions, notably that of Bcdnricux (drained by the river Orb), 
arc floored with Permian and Triassic marls and sandstones, and the 
larger Lodeve depression is covered with fertile red Permian marls, 
known locally as ruffes. 

The countryside has a Mediterranean character—terraces with 
olives, vines and fruit trees, patches of hard wheat in fields enclosed 
by walls, irrigated gardens, groves of evergreen oaks and chestnuts, 
irrigated meadows, and extensive poor upland pasture graced by 
sheep whose milk is mostly destined for Roquefort. In the larger 
depressions agriculture is likewise on a larger scale. 

There are many nucleated villages, and a few larger towns with 
old-established industries now using Gtai&scsac coal or electricity 
from the grid, such as textile manufacturing at Bednrieux and 
Lodeve, Lamalou-lcs-Bains has exploited its waters to become a 
small spa-town. 

3 he Development of Hydra -Electric Power.—One of the most impor¬ 
tant contributions of the Central Massif in general and ofSegalas and 
its margins in particular to the French economy is ihe generation of 
hydro-electricity. The installed capacity of Central Massif generators 
at the beginning of 1959 was 2*8 million kw* almost a third of the 
French total, and in 3958 they produced 7,961 million kwh* nearly 
a quarter of the total output. Moil of the large stations are situated in 
the valleys of the Dordogne, Cere and Truyfcrc, with a few outlying 
ones on the Lot and the Tarn, These rivers, rising in the centre and 
east of the Central Massif where rainfall exceeds fifty inches, with a 
host of headstreams and gorge-like valleys cut in impermeable rocks, 
offered obvious sites for the conslruction of power-stations. Their 
disadvantages are the rapid torrential runoff over the crystalline 
rocks* and the frequent periods of summer drought and thus un¬ 
even How : at liort-les-Orgues on the Dordogne the ratio between 
minimum and maximum rates of flow is of the proportion of I to 
7 SO. 1 

The solution has been the creation of huge barrages at carefully 
selected points to impound reservoirs far back up the valleys. 2 The 
first major scheme was completed between 1932 and 1934, when the 

3 G. Kish. 'Hydroelectric Power in France: I'Jans and Projects \ in G\/L 
11955), voS. 45, p, 90. 

1 G. Veyrci-Verne r, L’Evolution de Lequipemcnl hydra-iketrique du Massif 
Centralin Melanges geographiquts effms a Ph. Arhos 11953), VOl, L pp, 21 1-17. 
ft.G.W.E.—U 
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Sarrans 1 and Bromine barrages were built across the Truyere to 
supply the Sarrans and the underground Brommat power-stations. 
Later the Couesque and Lard it stations were constructed, supplied 


Fig. 127, —Hvdro-Electtuc Installations in thk Western Valleys 
of ins Central Massif, 

OnJy major stations are shown, marked by an open triangle. 
Based on Alias dt France { 1952 ), sheet 4 $, m £ntrgie\ with additions. 


with water from the rivers Selves and Selvet. This group has u total 
output of 1,100 million kwh. The Mareges dam and power-station 
on the Dordogne were completed in 1935. Since the war a great 
1 In the exceptionally dry summer of 1949 the lake behind ihc Sarrans dam 
dried up completely, re-exposing ihc village which had been drowned when the 
dam was built. 
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concerted scheme has been worked out (Fig. 127), and in ail a series 
of thirteen high-head barrages has been built on the Dordogne and 
its tributaries. 1 The largest, at Bnrt-les-Grgues, is 394 feet high, 
ponding up between the walls of the gorge (on which columnar 
basalts — argues — are exposed) a reservoir fifteen miles long and from 
two to four miles in width. To supplement this, a left-bank tributary, 
she Hhue f is dammed at Coindre, and water from the reservoir thus 
impounded Rows through a nine-mile tunnel to Oort. Similar dams 
and tunnels utilise the water of two right-bank tributaries, the Luxege 
and the Doustre. The total head of water between the highest and 
lowest of the Dordogne dams is I JOG feci. The Coindre, Bort-les- 
Orgues, VabBeneyie, Neuvic-cTUssel, Aigte and IVTardlle stations 
have been built along the Dordogne. The Aigle station, supplied 
with water from a reservoir behind a beautiful curving dam (in which 
the station is incorporated), was completed in 1947. Other major 
stations include St. Genies on the Maronre; Si. Etienne-Cantales* 
Lamativie and Laval-de-C£re on the Cere; Caslelnau on [he Lot; 
and Pmet on the Tarn. 

LIMOUSIN 

The name Limousin refers in a broad sense to the plateau* which 
form the north-western part of the Central Massif. This geographical 
region includes not only the ancient province of that name* but also 
Marche bordering it on the north (Fig. 1). Here more clearly than 
anywhere in the Central Massif can be seen the dominating crystalline 
basement rocks, little disturbed by complex faulting and with an 
almost complete absence of down-faulted depressions and associated 
volcanic activity. The greater part of the surface of both the crystal¬ 
line and flanking Secondary rocks is formed by the Eogcne peneplain ; 
the post-Hercynsan surface can be detected only in small areas near 
the margins where it has been protected by recently removed sedi¬ 
mentary rocks. A. Perpillou also attributes much of the lower 
Plateau de Limoges to the Mio-Pliocene surface.* En mease move¬ 
ments have uplifted and tilted the pencpSaincd massif, but have 
caused little in the way of striking dislocations. The only really 
important structural line in this pari of ihe Central Massif, the 
"coal-furrow" (Fig. 120), in Tact defines Limousin on the east; there 
is also the small coat-basin of Ahun. Some fault-lines, it is true, can 
be [raced within the uplands, such as that separating the granites and 
granulites of the centre and east from the mica-schists or the west, and 
marginal faults in the west bring the crystalline rocks abruptly 
against the Jurassic rocks of Perigord and Charente. But these 

1 V. Frivol, ' Lcs Amifiagenients hydro^lcetrLcjUtf* en France, I, Lc Bassin dc 
Ip Dordogne 1 , in Acta GrQgr&fkfcn (1952), pp. 68-97, 

* A. Perpillou, L* Limousin : etude de geographic physique rigiawfc (1940). 
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structural Sines in no way resemble the violent riflings of Auvergne, 
the Loire and AiUer valleys, and the south-eastern uplands. 

A broad distinction can be drawn between the higher uplands in 
the east-centre above 2,000 feci, referred to as Im Montague y and 
the plateaux inferieurson the flanks, sometimes known collectively as 
Bi'sse. The Sauer is much dissected by diverging river valleys, for 
Limousin is the centre of a remarkable radial drainage system, the 
result of its heavy rainfall {mostly over 40 inches per annum), imper¬ 
meable rocks and rapid runoff. 

La Montague.—The term La Montague is bestowed by the people 
of Limousin on all the uplands in a general sort of way, and this is 
reflected in many place-names (such as St. Leger-deda-Momagne. 
St, YricIx-la-Momagnc and St- M art ial-de-Mont); it refers in fact 
to what might conveniently he termed Haut-Limotmiu as on Fig. 122. 
The greater part is usually known as the Plateau de Millcvachcs, 
flanked on the north by the Plateau de Genlioux, on the south by 
Les Monedi£res p and on the south-west by the Plateau tTUraeL La 
Montague forms in fact a rough quadrilateral, sixty mites from west 
to east* thirty miles from north to south. 

La Montague culminates in rounded summits, the remnant of a 
pcncplaincd surface, presenting the familiar 'croupes mumebmties' 
and 'larges bombemenis\ the 'ligiies mattes' and the 'contours 
arfamiis\ the highest of which attains 3,209 feet. They are covered 
with heath and rough grassland, the tandes de bruyires. Between 
these hillocks are shallow depressions filled with the gritty residue of 
granitic decomposition, from which project lor-like masses of granite 
given such fanciful names as * Rockers du Dtable' and ' Pierres da 
Crapaud'. The granitic residue overlying the impermeable bed-rock 
is usually saturated with water, sometimes forming shallow e tangs 
and peat-bogs {mauittards), from whose edges ooze rivulets to form 
the headwaters of several large rivers. The fact that much of the 
surface of the high plateau h so damp may explain the derivation 
of the place-name Limousin from the Latin word limostts, meaning 
marshy. It is dreary country, covered with snow in winter and bleak 
even in summer, but with a certain charm for the walker. In the 
classic words of A. Demangeon, 'ces etemlues mfinies cautempkes k 
soir da limit d'un sommet laissem dam V&me urn* sensation imubliahfc 
de grandeur et de triste$se\ 

The diverging rivers (Indre, Crease, Vienne, Vezere, Corrib and 
on the southern margins the Dordogne) flow placidly in open valleys 
across the plateau p separating broad interfluves. For the most part 
they ignore structural differences, being superimposed across the 
Hercynian structure-lines, although occasionally they adapt them¬ 
selves to lines of weakness ; the Crease below Aubusson, for 
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example, flows north-west along the down-faulted Ahun coal- 
basin. 

The Marginal Plateaus and Valleys. The plateaux hiferieurs sur¬ 
round La Montague on the north, west and south, and here again 
many regional names are apparent : the Plateau de fa Marche on 
the north, the Plateau de Limoges on the west (sometimes called 
Bas-Limotisin or Limousin Occidental), (he Plateau d'Uzerche on the 
south-west and the Plateau de Xamtrie on the south. The dwellers 
on the plain of Aquitaine refer generally to these lower plateaus as 
"La Montagne\ though the inhabitants of Millevaches describe 
them as Les Pays-Bas \ 

These lower plateaus present a more diversified landscape than 
La Montagne because the streams, flowing from high depressions 
through shadow, hardly noticeable valleys, lower down dissect the 
several erosion surfaces. Some distinct breaks of slope can be dis¬ 
tinguished, and numerous impressive gorges and incised meanders 
occur, notably on the Correze and the Vczere. These rivers and 
their many affluents have so strongly dissected the edges of the 
Limousin plateau that where the valleys widen out towards Berry, 
Poitou or C ha rente, residual 'perils moats' stand up prominently. 
Their summits sometimes partake of the character of La Montagne, 
with heath-covered surfaces. In the north, between the Cher and 
Creuse valleys, fragments of the Plateau de la Marche form the 
Buttes dc Royercs and the Pierres JaumStres. To the west of the 
Creuse rise the granite hummocks of Gueret, and to the north-west 
or Limoges the isolated Monts de Blond and Monts d'Ambazac, 
the latter culminating in the 3,000-foot summit of the Puy dc Suu- 
vagnae, To the south-west of Limoges is another much dissected 
outlying fragment, the Monts dc Chains, wooded and gently undu¬ 
lating, and culminating in the summit of (he Foret de Vidllecour 
(L85G feet). These more varied margins of Limousin do in fact 
emphasise the essential monotony of relief of the greater part of the 
region. 

Land-Use and Afiri culture. Limousin is covered conveniently by 
three departments, Haute-Vienne, Creuse and Correze. Each, 
however, contains part of La Montague, of the lower plateaus and 
river valleys, and of the surrounding marginal lands, although the 
bulk of the Plateau dc Millevaches lies in Correze and southern 
Creuse. 

An appreciable distinction is apparent between the agricultural 
economy of La Montagne and of the lower plateaus. On the up¬ 
lands a rainfall exceeding forty inches, strong winds and a long- 
lying snow-cover combine with thin acid soils and poor drainage to 
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Land-Use, 1958 
i Percentage of Total Areal 



Arable 

Ijwd 

Permanent 

Pasture 

Woodland 

Waste and 
Uncultivated 

Corr^ze 

. 24 

39 

24 

9 

Ctfiuse 

43 

31 

(0 

9 

Kaule-Vicnnc 

39 

32 

14 

7 


Source : Minis I err d* PAgriculture, published in Amtmire sfaltsliquc, /9J9, 


limit the agricultural possibilities. Much consists of heath and 
rough grazing; the distinction between the two is not always clear. 
Heath certainly occupies more than half the area or most of the 
upland communes; in the case of three sample communes studied 
by .J, W, House, 1 the percentage in 1951 was 65,63 and 73 respectively. 
What is more, these proportions indicate an appreciable increase 
since EB30, in the case of the commune of Peyrdevade from 50 to 
63 per cent. This is caused by the unprofitability of a hill-farming 
existence, the consequent migration of rural workers, the decline in 
the number of sheep, both of permanent and transhumant docks (in 
the three communes studied by House the numbers fell from 5,104 
in IS30 to 2,248 in 1953 ), which enables the heath to creep forward, 
and the unchecked leaching of the soil. Farms and hamlets are found 
on the flanks of valleys and depressions, away from the marshes but 
with some degree of shelter, and increase in number with diminish¬ 
ing altitude. Patches of land improved by liming and fertilising 
surround each farmstead, growing subsistence crops of rye (which 
still occupies more than half the arable), buckwheat, potatoes and 
vegetables in small strips. Once again J r W. House's selected 
communes show a marked decline in the area of arable (from 19 to 
7 per cent, from 19 to 3 per cent, and from 12 to 1 per cent of the 
total area of the three units studied). The basis of the economy is 
sheep, though reduced in number, and hill-cattle. Animals from 
the lower plateaus are brought up to graze during summer, and then 
sold off at fairs held in autumn at Lonzac, Bourganeuf, Eymouticrs 
and Meymac, on the flanks of La Montagne. 

Another possibility of some economic return from these uplands 
is afforded by afforestation. Conditions are far from favourable, 
owing to exposure to wind, heavy snow-fa] I which can break branches" 
and long periods of frost. Since 1870 planting has made progress 

3 j T W. Meuse, ¥ A Comparative Sludy of the Landscapes of ihe Plateau de 
Mil leva tbes and ihe Western Gevcrmes', in Transactions and Papers, 1954 * of 
the Institute of British Geographers, HO, 20, pp, 13S-S0, 
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(helped by the completion of the railway across the plateau from 
Montlugnn to Brivc in 1331), mostly by private individuals and 
communes with State assistance, rather than the extensive Stale 
forests common in some parts of the Centra] Massif* Many farms 
and holdings have wood-lots, and the area of pre-boti, that is F 
scattered copses among meadow-land, has also increased. Larger 
patches are found on better drained hilUcrests and more sheltered 
south-eastern slopes. The trees most commonly used are pine H 
spruce and Douglas fir. 

Conditions are more favourable on the marginal plateaus to the 
north and the west. The climate is less severe, soils are superior 
owing w the accumulation of downwash, and drainage is better. 
While areas of heath land still survive, much or the land presents a 
bocage^ike aspect of Helds of arable land and improved pasture, 
surrounded by thick hedges, with occasional copses of oak, chestnut 
and birch. In some of the communes of Correze woodland occupies 
as much as a sixth of the total area* Exploitation both of mature 
timber and of coppice contributes to the economy, and provides 
firewood, constructional timber, and wood for barrel-making, vine- 
and hop-poles* and treUice-ivork, Oak-bark is used in the tanneries 
of St. Yrieix, Sail lat and Comil, pigs feed on acorns and beech-mast, 
and chestnuts form a supplement to the economy. Arable land has 
not increased much in extent, though with the use oflime from the 
kilns of Berry and Charente and of fertilisers there has been a 
distinct improvement in quality. Rye and buckwheat on the higher 
lauds, wheat and barley lower down, even maize in the south¬ 
western plateaus, are grown* Oats has increased in importance as 
a fodder-crop, and potatoes are grown and shipped to the Paris 
markets. Jn the neighbourhood of Limoges and other towns are 
extensive market-gardens. 

The main progress in the economy of Limousin has been in the 
direction of cattle-rearing. The three diparicmenVs had in 1958 a 
total of 803,000 cattle, and not only did permanent pasture occupy 
more than a quarter of their total area, but temporary pasture and 
fodder-crops comprised nearly a half of the arable; much of the 
former fallow is now utilised profitably in these ways. A striking 
development has been effected in irrigation practice; two local 
sayings, ' L-? Limousin rte ptnirrii penr de neiitefesse ' and 'C'esf Veou 
qtd fait rherbe\ illustrate the outlook. A network of irrigation 
channels (known as tevades) seams the broad valley-floors, usually 
leading from a storage-reservoir (lacassou). The water is used both 
for water-meadows, enabling two crops of hay to be taken each 
summer, and for crops of trefoil and sainfoin. Even in the more 
deeply-worn valleys near the plateau-margins* water-meadows 
occupy much of the val ley-floors and meander-flats. 
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The Limousin mile are one of the outstanding French breeds, 
and the markets in Limoges and elsewhere attract buyers from fur 
afield. Though un undent breed, only a century 1 ago it was not a 
particularly good type of animal: since 1KS0, and especially since 
1886* when the Limousin herd-book was established, cureful breeding 
has produced great improvements, as evidenced by the export of 
bulls to many parts of the world. Their primary value is for beer 
and veal, although they are also used for draught purposes, but they 
are not particularly good milkers. Another contribution to the 
agricultural economy is she rearing of pigs, and large numbers are 
sold off at the fairs as St. Yrieix, Tulle and Masscret 1 

Towns and Industries. —La Monlagne is scan lily populated ; small 
farms and isolated hamlets are situated in sheltered positions* but 
considerable areas are quite uninhabited. Some of the large com¬ 
munes contain a dozen or twenty hamlets, each a mile or so from 
the next, the centre of the commune being marked merely by one 
larger hamlet containing the church and mairie. A Tew larger 
villages stand high up in the river- valleys— Peyrelevade near the 
source of the Vienne, Millevachcs on the valley side overlooking a 
right-angled bend of the upper Vtfzcre, and Sornuc near the source 
of a Dordogne tributary. 

Small market-towns are situated in valleys on the flunks of the 
central upland, forming minor route-centres— Aubusson in the 
Crease valley with about 6,000 people, Ussd on the opposite 
(southern) side of Millevachcs in the valley of the Diege* and 
Eymouners in the valley of the Vienne* On the lower plateau small 
towns are more frequent—-Meymac, Treignae, Bourganeuf, Eygu- 
rande, Gudret, St. Leonard and Tulle. An outer ring of towns 
stands on the margins of Limousin, serving parts of that region and 
its borders- Argenton on the borders of Berry, Montmorillon of 
Poitou* Confolcns of Charente, Thiviers of Perigord, Brive of 
Quercy, Bort-lcs-Orguc$ of Auvergne and Chambon ofBourbonnais, 
The function of these towns is primarily commercial, and most hold 
fairs and markets for their rural districts. Some are on the two 
main railway lines that cross Limousin (Montiugon to Aurillae, and 
Clermont-Ferrand to Limoges), on the north-western peripheral line 
(Monllucon-Gucret- Limoges), or on minor lines that ascend the 
valleys 1 Aluin-Aubusson-Ussd and Limoges-Eymouliers-Meymuc). 
Most towns are served by autobus routes, Some have small-scale 
industries* such as paper-mills fat St. Leonard and St. Junicn). 

i An inlcralin& account of ihe rural economy of part oF Limousin, and of 
dian^ which have Liken place in llie Iasi century, a* given by <j. Beis, ' Trans¬ 
formation *ie r&conomk: raratc dans Ics plateaux limpusins du Sud-Esl' in 
A . <k G + (I946\ voh lv, pp. 164-77* 
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Considerable developments of hydro-deetridty have taken place 
along the valley of the Vienne and of its tributaries the Creuse H 
Taurion and Mautde, A small station was built at Bussy as early as 
1910, and in 1920 the Societe des Forces Matrices de la Vienne was 
set up to construct barrages and stations* the most important of 
which is Eguzon on the Creuse> completed as early as 1926 ’ this 
forms one of the main nodal points on the French grid, with a 
transformer station from which radiate power-lines Nine barrages 
and eighteen stations are now in operation in the Vienne basin* with 
three more on the Maulde under construction ; the most important, 
apart from Eguzon T arc Roche-auc-Moxincs and Rochc-bat-TAigle 
on the C reuse* Pcytat-Jc-Chateau on the M a tilde* and Rocbe- 
Talamine on the Taurion. 1 

The largest city of Limousin is Limoges, which contained 106,000 
people In 1954. The ancient cit f* with its thirteenih-century cathedral 
stands on a bluff at a height of about 950 feet on the right bank of 
the Vienne. Limoges has been a route-centre since Gallo-Roman 
times, A ford is said to have crossed the river; today there are five 
bridges, and nine roads and Tour railway lines converge there. The 
Vienne valley is narrow and steep-sided and no main road follows it, 
so that the town is essentially a focus of roads radiating across the 
pl a tea u, f h e old tow n devdo ped a most in terestin g duality; i he cite 
was tinder the bishop’s jurisdiction* the vitlc under that of the Counts 
of Limoges* each unit enclosed by walls. Today these two nuclei* 
though surrounded by the newer industrial and residential districts, arc 
still distinguishable* with boulevards occupying Ihe sites of the walls, 

Limoges has been an industrial centre for more than a thousand 
years, in spite of stormy vicissitudes during the Hundred Years War 
and at other times. Its mediaeval craftsmen were famed for their 
metal-work* especially of gold* enamel, cloth (notably flannel) and 
leather-work. The kaolin deposits near St. Yrieix to the south of 
Limoges were first exploited in 1755* and have nurtured an industry 
which has made the name of Limoges synonymous with fine porcelain. 
The first factory began operation in 1774, and in the nineteenth 
century progress was rapid as numerous establishments and work¬ 
shops were opened. By 1898 the industry employed about 10*000 
workers, and the manufacture of pottery, tiles and bricks about the 
same number. The population growth in the nineteenth century as a 
result of these activities W'as rapid; from 25,000 inhabitants at the 
time of the French Revolution it increased to 46,500 in 1856 and to 
92*000 in ]9l L The industry has of course had its setbacks—the war 
of 1914-18, the competition of such new countries Czechoslovakia, 
the W'prld economic depression which reduced the demand for high- 

J P. Garcnc, ‘Lc* Airtfnagements hydrocUxtriqucs du bus$in Ue bi Vienne \ 
in Ar de G\ (1952), vot. Iri* pp. 106-22, 
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class luxury products (only 2,000 workers could find employment in 
1934 k and the war of 1939—45. Since then the industry lias contri¬ 
buted to France's export drive, though the proportion of ordinary 
to high-class products has increased. In addition it has developed 
ancillary trades such as the manufacture of electrical porcelain. 
Other industries are tanning and shoe-making (another legacy of the 
past developed on modern lines), the making of coach-work for cars 
(hence the origin ol the word limousine) and accessories for motor¬ 
cycles, the processing of tobacco, and specialised textile industries 
(dot h for u n i forms a nd fl a n net). 11 sti 11 i nd eed ma i ntain sits role a s 
one of France's major regional centres. 


THE NORTHERN a AS! NS AND MARGINS 

The upper Loire and its major headstream the Allier flow from 
south to north through lines of down-faulted basins more or less 
parallel to the eastern edge of the Central MassiL The general till 
of the uplands ensures that the drainage of most of the northern 
and eastern parts of the Massil must find its way northwards or north¬ 
westwards to the lower Loire by way of the Allier, Cher (occupying 
m part a similar though smaller down-faulted basin). Indre Creuse 
and Vienne. I he upper valley of the Loire belong to the central 
uplands, below which the river enters first the Plainc du Forez anti 
then the Bassin du Roannais. Further to the west, beyond the eranhc 
uplands of the Forez and Livradois, the Allier leaves its stcep^upper 
valley, cut through the crystalline rocks, and traverses first the small 
basins ol Bnoude and Issoire and then the more extensive L ini ague 
The two rivers converge beyond (he northern margins of the crystal- 
line rocks in Bourbonnais. 

The Plaint du Forez.~The Pluine du Forez forms an oval of low¬ 
land about twelve miles from east to west and twenty -five miles from 
south to north, lying between the Monts du Forez and the Monts 
du Lyonnais, its margins sharply defined by faults, especially on the 
east The basin itself slopes gently northward from about 1,300 to 
t.100 leet. It has been filled in both by Oligocene sediments laid 
down under lacustrine conditions, and by deposits of more recent 
alluvium brought down by the Loire and its torrential tributaries 
Which gully the uplands on either flank. Into these deposits the 
Loire has trenched itself, forming a series of terraces. Some masses 
of Pliocene basalt project through the Oligoctne sediments and form 
prominent little summits such as Mont d'Uzore (1,768 feet) and the 
mass on which stands the town of Mcmtbrisop, 

The sedimentary infilling yields soils of no particular fertility 
since they are derived from the flanking granite uplands. The 
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compact days which cow much of the surface are known locally 
as chaidnas or chaninats, heavy, cold and frequently waterlogged, 
with shallow dtaugs lying on their uneven surface. Since the middle of 
the nineteenth century several syndicate de dastekement have drained 
and reclaimed about a third of their former total area of 7,500 acres. 
Some, however, are periodically flooded, and used for breeding carp 
and tench. In contrast to these day soils are the light siliceous 
sands, the varennes, formerly of little use other than for pine woods. 
The best soils, of limited extent, are the loamy chambons, developed 
on the recent alluvium along the llood-plain of the Loire. 

Improvements during the last century have appreciably modified 
the economy. Mixed farming is practised, with an emphasis on 
stock-rearing, especially of Salers and Charolais cattle, pigs and 
fowls, and the former unproductive system of rye alternating with 
fallow has been replaced by a rotation of wheat, potatoes, rodder- 
beet, lucerne and legumes. The construction of the Canal du l-orcz 
and about 120 miles or rigotes emissaires since IS65 has facilitated 
the cultivation of lucerne, trefoil and meadow-grass under irrigation. 
Although the district was badly hit by phylloxera, some vines are 
grown on the slopes. 

As a result of these improvements, the population has increased 
bv 50 per cent during the Iasi century and the density now averages 
about 150 per square mile. Several small towns are situated around 
the margins oF the basin—Monlbrison and lioen on the west. Feurs 
(the Roman town of forum Segusiavomm from which the Forez 
derives its name), Mey lieu and St, Galmier on the east. In the south 
a small group (St. Rambert, St. Just. Antlrezicux and Sury-lc- 
ComUtl) is situated on cither side of the Loire. The influence of the 
St. Etienne region to the south-east is felt, for people from these 
southern towns travel to work in the factories, and moreover some 
manufactures have spread to the Forest-—the making of cycles at 
Sury, textiles at Montrond, lace at Montbrison, and glass at Andre- 
zieu'x. St. Romain and St. Just, St. Galmier, Montromi-les-Bains, 
Sail-sous-Couzan and one or two other little towns have a certain 
tourist activity, due to the thermal springs ; St. Galmier even exports 
bottles of mineral water. The largest town is Montbrison, hut has less 
than 8.000 inhabitants, so that the rural way of life is clearly dominant. 

Roamiais— ' The Loire on leaving the northern end of the Fore* 
basin cuts through a rather confused upland area of Lower Carboni¬ 
ferous slates and associated ancient igneous rocks, known as the 
Plateau or 'send' dc Ncuiisc. to the Plainc de Roanne. 1 The 

1 A very full account of Roanne and the Fays Roannais is river* by J. Labnsse. 
‘Quclqucs Aspects de la vic d'lktiangcs. cn fays Roannais', in -4. C, f lW). 
vol. IxiiL pp, I93-2IE. 
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gradient is sleeper than in the Forez basin, and the river, endowed 
in a steep-sided valtcy, forms the picturesque cataracts of the Saul- 
de-Pinay and Saut-du-Perron, 

Roannais is bounded on the west by the granitic Montagues 
de la Madeleine, the edge of which is defined bv one of the most 
continuous faults within the Central Massif, trending from north- 
north-WL-st to south-south-east tor thirty miles. An abrupt change 
occurs between the steep granite slopes and the Oligoccnc sediments 
of the basin-floor, partly covered with Pleistocene and Recent gravels 
and alluvium. The eastern margin of Roannais is less dearly de¬ 
fined, for stepped-faults have allowed the preservation of Triasslc 
and Jurassic sandstones, marls and limestones from which small 
masses ot granite protrude. A much more gradual ascent leads from 
the floor of the basin to the uplands of Beaujolais and Charohiis 
than on the west. 


The bas i n slopes ge n ll y n o rl h ward from abou 1900 to 650 feet. Like 

Forez, it has been infilled with lacustrine and alluvial deposits, but 
there is less clay and more gravel and sands, notably the sahtes du Sour- 
Rinats. The basin is not ‘dammed 1 at its northern end (as is Forez 
by the Seuil de NeuJise). so that there is a steady downfall through 
a eeply trenched valley, As a result, the surface of Roannais is 
much belter drained and has few dtangs and areas or marshland* 

Its landscape and economy are, however, much the same as that of 
Forez although being lower, better drained and with more fertile 
soils the agriculture is more prosperous. Between the hedges and 

POP i arS arC i eld * of L arabl * permanent pasture, with 
orchards and vineyards on the slopes, for the kevnote is mixed 
farming w,th an emphasis on livestock. Some of the areas of sand 
and the outlying granitic hills are thickly wooded. 

Small towns and villages are aligned along the foot of the Madeleine 
tLe Donjon. Lenaix. Ctiangy). and more dispersedlv in the broader 
valleys of such tributaries as the Arconcc and the So’rnin on the east. 
Some are market-towns with large fairs (such as La Pacaudiere and 
Renaison , and there are some spa-towns (notably Sail-les-Bains) 
Individual farms and prosperous little villages are widely dispersed 
By contrast, the town of Roannc in the south is the centre of a 
prosperous industrial region; for some centuries textile industries, 
based on local wool, flax and hemp, have nourished. In the late 
eighteenth century cotton manufactures developed especially the 
production of dyed cloth and yarn intiwSSJby 
ofLyons^ The industry received a boost in 1871 when STSS 
of Frankfurt removed Mu (house and the Alsatian cotton in dust rJ 
from France. New mills were built and installed with mechanic^ 
boms, and the textile mdus.ry spread from Roannc up the ndgh 
bounng valleys of «he Trambous and the Reins to such little towns 
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as Cours, TKi^y, Bourg-de-Thixy p St. Victor-sur-Rems and Regny. 
A variety of cotton goods is produced, also cotton-silk mixtures, 
and there is a small rayon factory. Other industries include hosiery 
and millinery, wrapping-paper, tanning and leather goods, and tiles 
and drain-pipes made from local clay. This varied industrial 
activity has resulted in the rapid growth of Roanne during the last 
seventy years. It had long been a centre on which routes converged 
from the Paris Basin up the Loire, from the upper Saone by way of 
(he Bourbince-Dheunc depression, and from Lyons by the Seuil de 
Tarare between Ikaujolais and Lyonnais, The opening in 1838 
of the Roannc-Digoin Canal (a lateral canal along the left bank 
of the Loire) resulted in the growth of a busy little port at Roanne, 
handling coal from M on tceau-lcs-Mines for local industries, The 
construction or a main-line railway over the Col des Sauvages has 
improved links with Lyons, while direct rati communication to the 
south with St. Etienne is a further advantage. The population of 
Roanne, which was under 7,000 at the beginning of the nineteenth 
century, had increased to 40,500 in 1931 ; there has been a less rapid 
growth since that date, the 1954 figure being about 43,000, but if 
the contiguous communes of Riorges and Coteau are included the 
agglomeration totals about 55,000. It forms therefore a consider¬ 
able urbanised area in the middle of the paysage rural of the middle 
Loire basin. 

Liinagrie. 1 — Several small Tertiary basins are aligned along the 
course of (he upper AHicr, forming indeed 'm chapciei de digressions' 
(A. Mcynicr}, known generally as the Pet ties Limagms* They are 
bounded by crystalline rocks, their margins defined by fault-lines 
complicated by small volcanic masses and outlying granitic hillocks, 
and their floors Torlhe most pan are infilled with Oligoccne lacustrine 
sediments. The first of these depressions (excluding the Bass in du 
Puy) is Langeac t though this is not one of ih c fosses fertiaires but a 
rift of Hercynmn age, floored with Upper Coal Measures which, how¬ 
ever* have yielded but little coal. After another steep valley-sec lion 
through the crystalline rocks, the Allicr enters the larger basin of 
Brioude, floored with Otigocene limestones and a veneer of alluvium, 
continued again to the north by the basin of Rrassac where another 
small coalfield has been preserved (Fig. 120), Then follows the basin 
of Issoire, diversified by basaltic masses rising above the OUgocene 
limestones and marls, and by a mass of granite trenched across by 
the Allier, 

1 M. Dcmjau, La G ramie Umagm { 1949*„ pp. E-9, has an interesting discussion 
on the origin of the name. It is related etyittdogitalJy to timnn, and it is regarded 
by Dcrruau as 1 de ter nr gfaise\ ITre name is used For the adjacent 

parts of Uourhonmais to she north, as the Urnogne haurhemmise. 
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This group of small basins, together with several others along 
tributary valley, affords a striking contrast in land-use and economy 
with the bleak uplands which surround them. Their milder climate, 
earlier springs and lower rainfall, their quite fertile alluvial soils and 
gentle slopes, allow a prosperous agriculture—wheat, malting 
barley, fodder-crops for the cattle, market-garden produce, frail 
and vines on the slopes. The small towns, each of about 5,000 
inhabitants, situated on the higher margins of the basins away from 
flood-dangers (which are very real because of the rapid runoff from 
the surrounding uplands), are market-centres, though several have 
industries; Brassac and Ste. Florine are the centres of small-scale 
coal-mining and some metallurgical activities. Brioude manu¬ 
factures furniture, an occupation based on local walnut, and other 
wooden articles. Brassac possesses specialised textile industries, 
such as embroidery and ribbons. 

The Grande Limagnc occupies the largest of the Tertiary depres¬ 
sions, known sometimes as the Bassin de Clcrmoni-Gannat. and 
extending from south to north Tor sixty miles. Though narrowed 
in the south by a prolongation of Livradois, the Limagne basin 
opens out further north to a width of about twenty-five miles. A 
long curving fault on the west marks the edge of the high uplands 
of Auvergne, although to the west of Gunnal other faults define 
the Horst de Jenzat which projects boldly eastward into Limagnc. 
partially enclosing to its north-west the little Bass in d'Ebreuil, 
Another series of faults on the east defines the margins of the Monts 
du Forez. The basin is enlarged by the fact that into it opens the 
broad valley of the Dorc in the south-east. This river flows through 
an Qligoccne-floored down-faulted depression (in which stand the 
towns of Marsac and Ambert) between the mountains of Livradois 
and Forez, and its lower course (the basin of Co ur pi ere) is likewise 
enclosed by faults. 

The sedimentary infilling consists of Oligocenc limestones and 
marls, with a veneer in places of coarse granitic and basaltic debris, 
elsewhere of clays. The grundes nappes alluviates of this superficial 
material, including also day-sands derived from disintegration of 
the surrounding granite, cover much or the basin to the cast of the 
Allicr, and are referred to collectively as the varames. The darkish 
days (known as terres noires and in the north as fartave) are found 
mainly in the south-west and also to the north-cast of Vichy as the 
Sologne bourbormaisc is approached, A variety of gravels and 
alluvial deposits occurs along the terraces of both the Allicr and the 
Do re. 

The plain of the Grande Limagnc exhibits considerable diversity 
in its relief features. In the west low limestone ridges and buttes, 
orientated more or less from south to north, and sometimes defined 
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by scarp-faces known us tureaux* rise above the intervening marl- 
(loored depressions* in places marshy. The name Pays des Bums 
is usually applied to this western zone, in the centre of the basin, 
between the Pays des, Buttes and the Allier, is the clay-floored and 
rather damp plaine marneus e, which once consisted of marsh lands 
(the Pays de Marais)* though parts are now drained. 

Volcanic activity of both Pliocene and Pleistocene age contributes 
diversification to parts of the basin lying west and south of a line 
from Riom to Billom, On the north-western margins of Livradois, 
protruding into the southern Limagne, a continuous volcanic cover 
forms the Plateau de 3a Comitf, where the remnants of at least fifty 
individual cones and lava-flows can be traced* orientated in three 
lines from north-east to south-west; \ . „ k relief est moreeH m 
minuscules coulees ei cti pointements Isolds 9 (M. DerruauT Lava flows 
project eastward from the Chnlne dcs Pays, crossing the fault-scarp 
and overlying the Oligocenc limestones and clays. Some basalt 
masses have been eroded into steep-sided *tables \ such as the Corent,, 
the Butte de Gergovte, the Cdtcs de Clermont and de Chateaugay, so 
contributing a distinct element to the Payes des Buttes. The Mon- 
tagne de Sa Serre comprises a ridge projecting several miles into the 
Limagne plain. The dark-coloured andesitic lavas are quarried ; 
much of Clermont-Ferrand (including the cathedral) is built of this 
stone from the quarries at Volvic, which have been worked for eight 
centuries. There arc also numerous little cones and hillocks, some 
of them are probably small Laccoliths; the Puy de Mur, E*uy de 
Crouclks and Puy de St. Roma in project prominently from the 
floor of the basin. 

The net result is that the Grande Limagne can be divided into 
three distinctive regions— the passages tic buttes i oicanlipies ott sedh 
meritwres in the south and west, la plaitte marneusc in the west- 
centre (the Allier to the north of Ront-du-Chateau swings well to 
the east)* and the varennes. 1 

The soils of Limagne are thus variable, ranging from near-sterile 
sands underlain by a hard-pan (here known as mdchefer) and 
gravels to calcareous marls frequently enriched by the products of 
basalt disintegration. Some of the poorer soils are forested, notably 
in the Forets de Randan and Montpensier in the north-east and the 
volcanic plateau of Comt£ in the south-east, to which in fact is given 
the name of Pays au Boh. Many of the volcanic pays have a fringe 
of woodland around their upper slopes, and pollarded willows, 
poplars and aspens stand in lines among the marshes. 

1 These divisions form in fact the basis of M. Deirtiau's detailed study, La 
Gramfe Linmgne (1949). Of eOnsiderahJc iMerest is a detailed study by the same 
author, 1 ^Occupation humaine dans la Vatenne de Lc*ou* (Limagne)\ in 
A„ de G+ (1947), vd* Ivi, pp. 17S-9I. 


592 


THE HERCYNIAN UPLANDS 


By considerable cITorl Limagnc has been made into a productive 
agricultural region. Climatically there are difficulties, for much of 
the basin receives only about 20 to 24 inches of rainfall, and its 
winters are cold. Parts (the sands) suffer from an inadequacy of 
water, paradoxically others (the marshlands) have an excess of it, 
and so both drainage and irrigation have their place; indeed the 
same channels (nzrar) frequently serve each function at a different 
season. Much of the better soil is under wheat, the hie dur similar 
to that grown along the Mediterranean coasllands, which is made 
into various pates in the Factories of Clermont-Ferrand. Rye, 
formerly grown on the poorer soils, has virtually disappeared, but 
mailing-barley, oats, sugar-beet (the second most important crop to 
wheat) and fodder-beet have increased in acreage during tite last 
fifty years. Market-gardens and orchards appear near towns such as 
Clermont-Kcrrand, Vichy and Riotn, and form tongues of intensive 
cultivation projecting into the western Limagnc from the basalt hills. 

Limagnc is pre-eminently an arable region, but the number of 
livestock (cattle, pigs and poultry) has increased during this century, 
and the area both or permanent and temporary pasture and of 
fodder-crops has likewise expanded. !n 1S.90 the vine covered about 
110,000 3cres and in places formed a profitable monoculture, but 
although phylloxera arrived later than in many parts, it wrought 
great destruction between 1&95 and 1899, and in the first decade"of 
this century mildew caused further havoc. Now the cultivation of 
the vine is restricted to the southern slopes of the ridges, alone some 
of the higher Allicr terraces (as near Poiu-du-Chaicau), and "on the 
western terraces overlooking the Sioulc valley in the extreme north, 
where a pleasant white wine is made at St. Pourgain. 1 Most of the 
tigrterens are now employed only part-time in their vineyards, and 
usually own livestock or a plot of arable land. 

One feature of the agricultural economy of Limagnc is the extra¬ 
ordinary degree to which ' parceflement' has been carried out among 
a large number of small proprietors. As P. Coutin expresses it,* 
'une parctfie de prapridte est parfois dirisee en plusieurs parceiies de 
culture; d’auires fats, piusieurs parceiies de propriete tie forment 
quune settle parcel!? de culture', A certain amount of grouping and 
consolidation of holdings has been effected, however, during the 
last twenty years, partly as a result of war- time legislation. 

In this predominantly agricultural area small towns are dispersed 
as market-centres. A few stand on the banks of the Allicr. such as 
Pont-du-Chiitcau, Pity-Guillaumc, Maringues and Vichy. The last 

I M. Derruau. op, cii., pp. 207-35, has a full account of the problems of 
^iikulturfl in Limagnt, including a derailed map r 

* P. Coutin, 'La RcmcmtircmaU des rerres in Lunate\ j.n Mfhnrsn 
gefigTQphiqurs ojftrrts a Ph. Arbus (15*53). Val, j. pp, Z49*5£. 


THE CENTRA!. MASSIF 593 

is 3 spa of considerable repute, the result of its alkaline springs; 
olhers are round near by at St. Yorre and Cussct. Though known 
since ancient times, it was not until the reign of Napoleon 111 that 
Vichy became really famous; now it is a town of 30,000 permanent 
inhabitants, * (a retoe des vilks d*eaux\ and with its parks, hotels and 
shopping streets supplementing the therapeutic qualities of its waters, 
it attracts many visitors. Certain associated industries have developed 
—the bottling of Vichy water, and the making of pharmaceutical 
chemicals and toilet articles. Royal and Chatel-Guyon have similar 
thermal establishments on the western fault-line or Limagne. Other 
small market-towns of 5 + 000 to 7,000 people are situated at intervals 
over the plain—Thiers in the Pore valley. Randan, Lezoux and Rillom 
to the east of the Allier in the varemes country ; Gannat h a nodal 
point of road and rail in the north-wesl on the edge of the pays de 
buries and to phtoe marnewe. Riom was once the capital of the 
Dukes of Berry, and is encircled by boulevards occupying the site 
of the former fortifications; situated at the edge of a basalt spur, its 
position was naturally strong. Many of these towns have industries, 
sometimes long established. As centres of prosperous agricultural 
regions, some possess canning and preserving factories. Local 
heavy day's supply raw material Tor the brick- and tile-works of 
Varennes-sur-Allier, Si. Amand-TaJkndc has paper-mills, Martrcs- 
de-Veyre has a large printing-works, Courpicre, Billom and Lezoux 
have pottery and cart he nwa re-works, Riom processes tobacco and 
has a large modern factory' making electrical apparatus. Thiers is 
the Sheffield of France, with an ancient cutlery industry originally 
based on water-power. 

Cl ernium Terrain!.—While there is shis widespread diversity of small- 
scale industry over a pre-eminently rural region, most of the urban 
and industrial activity is concentrated at Clermont-Ferrarid h which 
dominates the economic life of at least the western Limagne. It 
stands on the slopes of one of the volcanic buttes a[ a height of l + 350 
feet, overlooking the valley of the Tiretaine. It is at the crossing- 
point of the north-south fParis-Nimes) route through the Allier 
valley with an easi-west (Lyons-La Rochelle and Bordeaux) route 
crossing the Monts du Forez via Thiers and the Col de Noireuiblc 
and the Chatne des Pays by the Col de la Moreno. The town is 
a commercial- and marketing-centre, and for centuries has possessed 
minor i ndustries such as the tunning of leather, the making of paper, 
flour-milling and the processing of other local agricultural products, 
and wool-weaving. 1 But it was not untit the nineteenth century that 

1 A moil inicresling account of she industrial development of Clermont- 
Ferramj h given by Philippe Arbos himself, in Miutnges prtigraphiifutrs offerts a 
Pit. Arbos (!953> h vol, i. pp. 2^-44. 
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the real industrial expansion look place* In 1832 a small factory 
For making rubber was established, bat little development occurred 
until the invention of the pneumatic tyre and the growth of the cycle 
and automobile industry; after 1890 progress was immense* associ¬ 
ated with the name of b&khelin* The rubber industry* which 
employed 320 people in 1863, had 3,620 in 19 M, and today about 
18,000. The three \4hhetin factories* the biggest of which is the 
Using des Cannes, cover a great expanse of land to the north-east 
of the city; badly damaged by aerial bombardment in March 1944, 
they have been rebuilt and re-equipped* and in fact have gained by 
this compulsory modernisation. Another rubber factory* that of 
the Bergouftrum company, stands in the north of the town. Other 
modern industries include the making of sulphuric acid by the 
Teissai-Kessler company of Lorraine* the construction of railcars, 
mining equipment and qf engineering machinery generally T textiles 
(notably ready-made clothing), footwear* and confectionery (particu¬ 
larly chocolate* jams and preserves). The town still has a wide 
sphere of influence, both in Limagne as a market- and servicing- 
centre and in central France generally, 1 

Thus Clermont-Ferrand has become second only to St. Etienne in 
the Central Massif. In 1872 its population was 37,000, by 1911 it 
was 63,000 and by 1954 it had reached 113,391* The city includes 
the ancient town of Montferrand* a mile to the north-east* a mediaeval 
hasiitle of 7*000 people which has changed little for centuries; in 
the apt words Of Ph. Arbos. it forms *tm fossil* mtdieml incmstimi 
milieu de Valluvion urbaine du XX* Monlferrand was joined 

administratively to Clermont in 1731* Today the agglomeration 
includes the contiguous towns of Royat (with its mineral springs), 
Aubiere. Beaumont and Chamalteres, and has a total population of 
about 138,000, Large blocks of citis-ouvrkres have been built to 
house the industrial population, and the cathedral and the old town 
on the L Plateau Central *, bounded by boulevards, are now surrounded 
by several square mites of built-up arcsi- 

Bourbtmnata—A$ Limagne widens to the north* the river Allier 
flows in a broad valley, bordered by a distinctive series of terraces* 
parallel to the Loire* before the two rivers converge near Never*, 
Further to the west the much-faulted crystalline rocks of northern 
Auvergne gradually give way to newer rocks as the land sinks 
towards the Champagne bertiehonne. In spite of this diversity, it is 
logical to regard this as a unit-area on the northern margins of the 

1 A. Meynier. op. at, (I9J3L his an interesting map ip, 220) Rawing iu 
spheres of influence, See also Ph Artxre a */., ^Oermont reTrand cl sa 
region \ A station frdntmw pour rAmtxmtrn des Science^ 6Sth Congress 
r 194 % 
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Centra] Massif. The name Bourbormais is justified in that it formed 
one of the provinces (Fig. 1} and gouvernements militaires of the 
tintien regime before 17S9, with its capita] at Manlius on the banks 
of the Allier. Today it coincides quite well with the deparfement of 
Allier, and M culms i* its ehef-Heu* For convenience, however* the 
region may be Subdivided into three: the So fagw baurburmaise in 
the east, the Bourbotmais occidental, and the small down-faulted 
basin of the upper Cher known as the region montlu^onnahe. 

The S&tagne bourbotmaise forms a gently undulating plateau, 
sloping northward from 1,000 to 600 feet between the converging 
Loire and AI tier. The greater part is covered, like the Sologne 
proper to the north, with a sheet of Miocene sands (the sables du 
Bourbarwais), diversified with layers of quartz grave] and sheets of 
day, and frequently underlain by a hard-pan. The rivers have cut 
down through these deposits, exposing in places the Qligoeeru: lime¬ 
stones, and their terraces- and flood-plains are covered with Pleisto¬ 
cene and Recent gravels, sand and line alluvium. The low gradients, 
the sheets of clay and the underlying hard-pan do not make for 
adequate natural drainage, and until the nineteenth century it was a 
poor area of etangs and marshes, alternating with heolhland on the 
sands known as brandes. A considerable amount of reclamation 
and improvement has been accomplished—the drainage of marshes, 
the fertilising of impoverished sands, the planting of trees, and the 
improvement of roads and rural housing, but there remain many 
eiangs (some used for pisciculture) and much heathland. 

The pattern of the geology and the relief is more complex in 
Bourhonnais occidental. The southern part consists of gneiss and 
granite, dominated in the south by the well-named Signal de la 
liosse (2 + 539 feet). The crystalline rocks are cut through by the north¬ 
eastern pan of the 'coal furrow 1 (Fig. 120), containing the small 
Noyanl field, while half a dozen others, including shat of Com- 
meniry, lie on the northern Hunks. In succession northward appear 
an area of Permian rocks, a band of Trias, and then Jurassic marls 
and limestones as the lowland of Berry is approached. The whole 
region is much faulted and several outlying masses or granite and 
gneiss project through (he newer rocks, in all, this part of the 
Bourbon nais forms \ . , sur la carte geoiogique un bar iid age qui 
femoigne de sq diver site' de nature" i Ph_ Arbus I. The many streams 
flowing to the Allier and the Cher trench boldly through these 
rocks, often forming gorges, as in the valley of the Aumuncc near 
Hensson, where the striking rdicf due to differential erosion gives 
rise to the somewhat affected appellation of "lapetite Suisse\ Else¬ 
where the pcneplained surfaces form a series of monotonous plateaus 
descending to the north. 

The Cher rises to the south on the granite plateau of Combrailles, 
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and Hows northwards into the down-faulted basin of Monti ugon. 
it is bordered by clean-cut faults, and floored as it is by Oligocene 
marls in the south and Miocene sands in the north, it partakes of 
the general character of the other Tertiary basins of the Central 
Massif* 

It is not easy to summarise the character of this variegated region; 
an impression is given hv the fact (hat in 1958 almost half of the 
dipartemenl of Allier was under arable, about 29 per cent under 
permanent pasture, and 12 per cent under woodland. The wood¬ 
land (much formerly preserved in domnimal forests) has been some¬ 
what reduced from a quarter of a million acres in 1840 to a little 
under 200,(100 acres, but some fine forests of oak and beech still 
exist. 

Much of the country has a rather borage -like character (in fact 
the term borage baurhonnais is sometimes used), the result of the 
patchwork of fields surrounded by hedgerows and the extent of 
permanent pasture, especially in the Sofo#ne bourbonnalse. Though 
many holdings are small, farmed by individual proprietors, some 
large estates still survive, created through the colonising activity of 
the nineteenth century, some growing wheat* others divided into 
smaller units and farmed by metayers. This method of share- 
tenancy ha* declined, although us late as 1932 more than half the 
land was farmed on this system, a distinction shared in France only 
by the iiepanemeni of Landes. Wheat occupies more than half the 
total arable area, but fodder-crops have increased daring the last 
half-century. Curiously, this is the most important part of France 
for the cultivation of artichokes. Livestock are important, and 
380,000 cattle were present in the diporiement in 1958, including 
both dairy animals (about half) and the Charolais breed for meat, 
and nearly a quarter of a million pigs. 

Oourbonnais is pre-eminently a rural region with an agricultural 
economy, and individual farms and hamlets are widely peppered 
over the landscape. The density of population is about 130 per 
square mile, or more than double that of a century ago. The little 
market-towns are usually situated on a river and serve one of the 
valley re-entrants into the upland-Lapalisse. Cosite-d'Allier, 
BourbonTArehambault and Neris-les- Bains. A few towns are 
concerned with coal-mining, such as Moyant, Si. Hilaire and Com- 
mentry. Three larger towns are \lontlu90n in the Cher valley, 
Commentry in ihe valley of the CEsl (a Cher tributary) and Moulins 
on the Allier. The last is primarily an administrative town and has 
not grown much during the last century; its population in 1840 was 
15,000* in 1954 only 24,000. It has a few small industries of leather- 
tanning, hosiery and furniture-making, but it can hardly be called 
an industrial town. It is a notable railway junction where north- 
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south and west-east lines cross; it is said that one can get direct 
trains to more cities from Moulin* than from any other town in 
France except Paris and Lyons, a measure of its centrality. Corn- 
men try, though with less than 10,000 people, is a busy industrial 
town, with collieries and steel-works. 

Mont logon has become the major industrial centre of this rural 
urea. Situated on the margin of the Paris Basin and the Central 
Massif, it has long stood at a cross-roads; today it is a focus of four 
railways and the terminus of the Berry Canal by which raw materials 
such as Lorraine pig-iron are brought. The neighbouring coalfields 
are small, but they helped the industrial development of the town in 
the nineteenth century: blast-furnaces and glass-works were set up 
in the JS40's, and thereafter progress was rapid. Steel-works are 
operated by the Cie des Forges de Chatilton, Commentry et Neuves- 
Maisons, including electric furnaces built under the post-1945 
modernisation plan. Armaments, motor-car parts, and special 
tools are manufactured, and there is a long-established industry 
of iron pipes and. more recently, steel tubes. Rubber manufacturing, 
introduced in 1920, is carried on at the Dunlop works. Glass, 
pottery, chemical fertilisers and commercial waxes are made, leather 
is processed, and a large rayon factory was built between the wars. 
In all, its flourishing industrial development is shown by the fact 
that its population, only 4,500 in 1840, increased tenfold in a century, 
and today is nearly 50,000. 










PART /// 


THE FOLD MOUNTAINS 

Chapter 21 

THE JURA 

The Jura form a crescent-shaped moss of uplands extending for 150 
miles From the southern end of the Rhine rift-valley to the middle 
Rhone near Lyons. 1 The maximum width, is thirty miles between the 
valley of the Sadne to the west and the Swiss Plateau to the cast, but 
tapering to six or seven miles at each extremity. The frontier between 
France and Switzerland crosses the upland area obliquely from Basel 
to Geneva, leaving all the south-western Jura in France and the 
greater part of the north-eastern Jura in Switzerland, The name 
Jura is derived from a Celtic word meaning forest, probably akin 
to the Slavonic word gam, The term Jurassic has passed into geo- 
logical usage from the excellent development of limestones and 
associated mid-Secondary rocks in this type-region. 


structure and rejjef 

The basement rocks consist of biotite-gneisses similar to those 
appearing on the surface in the Vosges; though these crystalline 
rocks never actually outcrop in the Jura, their presence is known 
through deep borings, After the peneplanation which succeeded 
|he Hercynian orogeny, a long period followed of extensive though 
intermittent marine transgressions which covered most or central 
Europe. Permian conglomerates and sandstones were laid down on 
the crystalline basement rocks, and were succeeded by a considerable 
thick ness of the Trias, comprising the Bunter Sandstone, the Mtisthcl- 
kalk and the Keuper Marls. The last are overlain by Rhaelic marls 
and limestones, which indicate a renewed marine transgression 
following a regression during the Keuper. These Triassfc rocks 
appear on the surface only on the flanks or the Jura—in the extreme 
north-east in Switzerland, along the northern margins near Mont- 
b£liard T again near Besanoon t and as a narrow outcrop between 
Poligny and Lons4e-Saunier. In the Muschelkalk occur salt-beds 


1 E. dc Margene, Lc Jura (I922j r is one or the classic French le^iona] 
monographs. 
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which have long been exploited, as the names Sal ins and Lons-le- 
Saunier would indicate. 

These rocks were succeeded by great thicknesses of Jurassic strata 
deposited during another prolonged period of marine transgression. 
At the base arc Liassic marls and shales, varying in thickness from 
100 to 300 feel, and invariably resting on the Triassic formations. 
The Middle Jurassic deposits, 500 to 1,300 feel thick, consist of 
oolitic and marly limestones; these form the surface rocks exten¬ 
sively in the west and stand out as long ridges in the east. The Upper 
Jur as sics, varying in thickness from 300 to over 3,000 feet, comprise 
coralline and dolomitic limestones and some marls. Almost all these 
are of marine origin, although at the end of the period freshwater beds 
(the Pur beck Limestones) indicate a temporary regression of the sea. 

The Jurassic rocks make up the great mass of the Jura, but some 
deposits of younger rocks survive in places. Lower Cretaceous 
marls, chalky limestones and glauconitic sandstones once probably 
covered the whole area, but have been preserved only in the down- 
folds. Particularly in the north-cast appear outcrops of Eocene 
ironstones, Oligoccne limestones, gypsum, days, fresh water and 
marine Molasse sandstones, and Pliocene pebbles and sands. These 
Tertiary rocks are represented only to a very small extent in France, 

The formation of the Jura was associated with the earth-move¬ 
ments responsible tor the Alps. The Hercynian horsis exercised less 
controlling elTect in the central Jura, where the folds were able to 
splay out, hence the folding is less strongly developed, but further 
to the east pressure was concentrated against the southern edge or 
the Black Forest and the folding js more intense. The long arc of 
folds lying along the north-western margin of the Swiss Plateau is 
given the name Folded Jura (the Jura plisse ). but only its western 
and south- 1 western portion ties in France. 

The term Jura is not restricted to this folded zone, for to the west 
lies a distinctive area of Jurassic rocks known as the Plateau Jura 
[Jura labufoirc), which forms the greater part of the French Jura. 
The result of tangential pressure from the south has been the forma¬ 
tion of a senes of fault-lines which divide the plateau into a number 
of blocks. Along the outer (north-western) margins of the plateau 
further folding combined with faulting has formed a boundary- 
figure* $o producing a prominent sharp edge, J 

A long period of denudation succeeded the Alpine folding and it 
is estimated that the Jura are now less than half as hich as they once 
were. The Tertiary and Cretaceous sediments were removed except 
in some of the syndines in the east. The extent or the denuda¬ 
tion has of course varied; in parts of the plateau where the upper 
Jurassic is still the surface rock, probably as little as 300 feet of sedi¬ 
mentary rooks have gone, while in the extreme north-east where 
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Trias&ic rocks now appear on Lhe surface, more than 3,000 feet must 
have been stripped from the former folds. 

Ir is possible, us some French geographers have done, to divide 
the whole upland area htitudinally into te Jura sepreurriottate or te 
Jura du Daubs, te Jura cent rah and te Jura meridional . Undoubted 
differences in landscape and economy are apparent between north 
and south, mainly the result oT distinct variations in climate, but this 
division cuts across the obvious longitudinal structural tines. Et is 
preferable to distinguish (i) the Folded Jura proper {te Jura ptisxJl 
otherwise known as tex haute* Chatties du Jura central ; (Li) the Jura 
miridionah the extreme southern wing where the Rhone cuts across 
the packed folds, forming the distinctive regions of Hum- and Bas- 
Bugey and Cremieu ; and (iii) the Plateau Jura, known as te Jura 
tabutaire or ies Plateaux jumssiettx. There remains a small unit-area, 
(ivi ihe Pays dc C'kv, tucked in a corner to foe west of Lake Geneva 
between the high easternmost C’rei de la Neige and the Swiss frontier 

(Fig, mi 

(i) The Folded Jura.—The folding of the Jura affected only rocks 
younger than the Hunter Sandstone, and is of a literally superficial 
character. It seems that tlie newer rocks were pushed forward over 
the salt-beds of the Middle Muscheikalk. which in effect acted as a 
plane of lubrication, while the gnetssic basement, the Permian and 
the Burner Sandstone, all lying beneath this plane, were virtually 
unaffected. A large number of individual anticlines was formed; 
some estimates put [he total in the central region as about 160. but 
it is difficult to calculate this since so many anticlines pitch-out 
and are succeeded by others appearing from a neighbouring syndine; 
this pitching-out is a forther indication of the superficial nature of 
foe folding. The most pronounced folding is found along the inner 
(Swiss) edge of the Jura, especially in the north-east where the fold- 
rone is at its narrowest and most compressed. 

The majority of the anticlines are more or less symmetrical in 
character. Nevertheless, in places more complicated fold-forms 
can be found; thus the main arch of an anticline may contain two 
or more secondary anticlines, or pressure may have been intensified 
locally to form steep-limbed "trunk anticlines', asymmetrical anti- 
din es, and even occasionally I an-Folds and over-folds. It seems 
from the evidence of railway-tunnels that even clean-cut thrusts arc 
present. In faet f these not only occur in the heart of the folded zone, 
but the outer anticlines have been thrust on to foe Plateau lura to 
the north-west, and some outlying portions have been isolated by 
denudation to form Klippen* prominent hiilocks rising from the 
plateau surface three or four miles beyond the outer ranges of the 
Folded Jura. 
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In most cases the anticlines still correspond to the upstanding 
ridges (known as moiits) and the syndines form the valleys ithc you v, 
singular ml), The latter are usually floored with sandstones and 
clays of the Molassc and Cretaceous, and are followed by iongl- 
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The numbers I io IV refer to the lour physical units of the Jura, described in 


tudiral sections of rivers. Nevertheless, as long periods of dcmtda 
lion have worn away part of the original upfoJds. the form of these 
valleys and ridges is far from simple or regular. Torrents 
flowing down the sides of the anticlines, farrow deeply into the line- 
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stone. and erotic headwards into the less resistant underlying clays 
and marls, Sometimes a torrent may cut right back into an ami- 
dine and so Form :i high-lying depression (combe) along its crest 



the edge of the upland is shown by h^hures in generalised farm, in order to 
briny mu the broad pattern of ridges and valleys. Heights are given in feet. 

Some qF ihe heads! reams of I he Bienne rise in a group of combes, Bert hod and 
Mont Fier (M,F + ), with sharp infacing trilS. notably on the north (the CnSr dcs 
Aiceisi, The Bienne I hen cuts northwards through the Close dc Morcz, and 
makes a right-angled bend h before following a rocky steep-sided valley to the 
south-west. The Lac des Rousscs lies in a broad i vat trending north-eastward, 
drained by the Or he. The Risoux ridge, cvi through by the Cl use de Morez, 
has been dissected into a series of Jong narrow combes separated by tnrit. 

Based cm Cone de F/ottce oi* SO A OOO m 1 sheet XXXIil-XXXl V /27, 

(Pig. 129) + These combes are usually both shorl and narrow, but 
occasionally denudation has proceeded so far (bat a basin-like 
depression of appreciable size has been created. This process has 
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rarely gone on so far in the Jura, however, as to produce synclinal 
ridges, a complete reversal or ihc relief. 

The combes are walled with in facing scarps, known as freti, which 
form the high sum mi [-lines. A ctet comm, only culminates in a 
vertical limestone cliff (the contiche calcaire), below which a gradual 
slope, covered with scree and in parts wooded, descends to the floor 
of the combe. Although most of the folded zone lies in Switzerland, 
by an odd trick of the frontier (which approaches Lake Geneva to 
ihe cast of the Col de la Faucille) tile highest point of [lie Jura is 
actually in France, the Crih de la Neige [5,653 feet). This fine ridge 
runs southward to culminate in the Grand Cret d'Eau, overlooking 
a gorge occupied by the Rhone above Beltegarde il-ig. 130). 

Another prominent feature of the folded Jura is the transverse 
valley or rliur which cuts across an anticline, often as a precipitous 
gorge. The existence or these ctuset involves an antecedent drainage 
system: the rivers existed before the anticline was upraised, and 
then maintained their courses by erosion as uplift progressed, There 
are between sixty and seventy of these closes in the Folded Jura, of 
which a quarter arc in France. The drainage as a result reveals a 
complex alternation between the longitudinal vaux and the trans¬ 
verse t imes, with sudden changes of direction, elbow-like bends and 
frequent river captures (Figs, 129, 131). 

(») The Jura Meridional,—Between the Rhone and its parallel 
tributary the Ain on the west, the folding is more tightly compressed 
than in the central Jura, and sheafs of parallel ridges trend south¬ 
ward. The prominent crdr-lincs culminate in such peaks as the 
Grand Colombier (5,033 feet), which rises steeplv for more than 
4*000 icct above the Rhone to the east in its \al between Scvssel and 
Culoz. This area is given the name of Bugey, sometimes divided 
into naui-Bugey to the north of the Albarinc-Scran valleys, and 
Bas-Bugey between these valleys and the most southerly elbow of 
the Rhone. 

The tow Plateau tie Cremieu, to the south or the Rhone is the most 
southerly manifestation of the Jura proper. Actually the Jurassic 
limestone, concealed for the most part beneath taie Tertiary deposits 
of the Rhone valley, makes a final brief appearance along the left 
bank of the Rhone in the Plateau de Balmcs. 

(iii)Thc Plateau Jura. The Plateau Jura has been considerably 
faulted, and there arc several distinctive blocks, although the strata 
for the most part remain horizontal. Three major levels can be 
distinguished, separated by steps, descending towards the Saone 
valley. The highest surface, bordering the Folded Jura, and some¬ 
times called the Plateau de Nose ray, lies at about 2 75(1 to 3 000 
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feet, consisting mainly of resistant Upper Jurassic limestones. Then 
comes ihc second step, the Plateau de Champapiole at 2 S 000 to 2,500 
feet, of Middle Jurassic Oolite, although in peaces the Oxford Clay 


Pig. 130.—The Rhone star Bellegarde. 

The upland area, jpproximaldv over 1.750 feei, is genera EiseJ. Heights are 
given in fect- 

This exempli lies the transverse elutes by which I he RhOiw and other Jura 
rivirrs break through a ridge from one tat to another The line of the Valserinc 
and l he Rhftfie below Bellegarde indicates a major synclinal valley, 

Rased ttrt Curie de France tia sheets XXXE21/24, JO, with revision* 


has been preserved in depressions, as in the Combe d'Ain. In this 
hollow is situated Cbampagnole* a Nourishing little town at a height 
of U£0G feet, while Mont Rive] on the mountain wall to the north 
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of the valley rises to 2,589 feet, The lowest section of the plateau, 
developed on the Keuper and flanked bv the Muschclkalk, lies al 
1,600 to 2,000 feet. 

The north-western edge of the Plateau Jura is characterised by 
boundary-flexures, forming a distinct edge overlooking the Sadne 
valley. In the north the western bounding fault of the Black Forest 
trends souih-westward as a flexure, and forms the Mont Terrible 
ridge in Switzerland, continued by the Montagues du Lomont: the 
highest point on the latter attains 2,746 feet. The northern edge of 
the Mont Terrible ridge just projects into France as the Jura a hack a 
(the district of Ferrctic). which descends northward towards the 
Sundgau in southern Alsace, To the south-west or the Lornoni, 
from the neighbourhood of Besanyon to near Poiigny, the edge of the 
Jura is less sharply defined, but further south it reappears as the 
Vignoblc in the neighbourhood of Lons-lc-Saunicr, and is continued 
southward as the Re Vermont until it reaches the Ain valley (Fig. ] 28J. 
The edge of the Kevermoni rises to about 2,100 feet, while a few 
miles to the west the Plainc dc Bresse is at only 750 feet. In places 
this marginal ridge is remarkably continuous^ although scalloped 
by deeply-cut gullies and hollows; elsewhere, as near Besangon 
where the Doubs winds along the margin of the plateau, erosion has 
broken the edge into individual summits and projecting spurs, 

(iv) The Hays de Gex.—This little unit-area docs not belong geo¬ 
graphically to the Jura at all, but to the Swiss Plateau, The Franco- 
Swiss frontier makes a rectangular salient to the east, almost reaching 
Lake Geneva, and thus enclosing a small portion of the Swiss 
Plateau between the frontier and the most easterly Jura ridge. The 
area is covered with glacial material, although the underlying 
Oligocene clays arc revealed in places, and it drains southwards to 
the Rhone by the little river Jo urn un. The pays lies in the Geneva 
region, and in fact has had special customs arrangements with that 
city since 1815. 

Glaciation.—The Quaternary glaciation hud quite an appreciable 
effect on the Jura, and at its maxima several local glaciers were 
nurtured by tiny snow-fields. More important was the'effect of the 
main Alpine ice moving outwards from the Swiss Plateau; it 
probably covered the eastern and southern parts of the Jura, and 
from it tongues projected westward through the cols. Erratics of 
undoubted Alpine origin have been found in the Jura as high as 
5,000 feel on the southern ridges, Boulder-clay lies in sheets and 
undulating mounds over some of the higher depressions on the 
plateau and between the ridges. Many small lakes are dammed-up 
by crescentic mounds or tic in uneven depressions in the day - the 
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Lucs tic FAbbaye and de Sylans in the south, and dc ChambJy and du 
Valin a tributary valley of the Ain. are examples. On a larger scale 
some of the main synclinal vaux, similarly floored with boulder-clay, 
contain lakes; the Doubs, for example, flows in succession through 
the Lacs dc Remo ray and de St. Point (Fig. 131), five miles above 
Pon tar tier. The Orbe flows through the Lac des Ruusses (Fig. 129) 
and then in Switzerland through the long narrow Lac de Joux. 
Occasionally the closes contain lakes; the Lac de Nantua lies in a 
broad cluse cut across the Montagne de Chamoise, west of the town 
of Nantua. 

The Drainage Patterns—The Jura receive a considerable rainfall, 
and despite the dominance of limestone there is a plentiful supply of 
surface water. The presence of beds of Jurassic clays and marls 
among the limestones, of the Cretaceous and Tertiary clays in the 
synclincs, and of the considerable patches of boulder-clay contribute 
to the permanent character of the rivers. Springs are common, even 
up in the high combes. Of course, intermittent streams appear in the 
valleys, which may vary from a torrent to a trickle or even dry up 
altogether, and complex subterranean drainage systems have de¬ 
veloped. Some parts ol the higher plateaus consist of monotonous 
expanses of almost bare limestone, reminiscent of (he Gausses, 
displaying irregular solution hollows, deep chasms known as empty 
sieux, water-sinks and resurgences, with irregular steep-sided summits 
rising above the general level. 

The varied nature of the Jurassic rocks, where resistant limestones 
lie in close juxtaposition to weaker shales and marls, produces 
remarkable effects both in the cross-profiles of the valleys and in the 
nature of the stream-beds, In places steep cliffs fall almost to the 
water’s edge, in others the vailey-sidcs open out, with gentle meadow- 
or tree-covered slopes. Stepped falls, where a river crosses a 
succession of horizontal resistant strata, are common. The Lone, 
for example, leaves its cave as a powerful resurgence down such a 
‘staircase’, and other examples arc the Cascade de Hirisson, a left- 
bank tributary of the Ain. and the ninety-foot cataract of the Saul 
du Doubs just below the Lac de ChaiUexon, a few miles across the 
Swiss frontier. 

Most of the drainage of the southern Jura finds its way to the 
Rhone cither directly or via its right-bank tributary the Ain, In 
the extreme west and north-west, short streams flow- down through 
the steep gorges that fret the edge of the Vignobic and Revermonl 
to join the Saonc's left-bank tributaries. The waters of the central 
and northern French Jura are collected by that remarkable stream 
the Doubs. 

The Rhone leaves the south-western wing of Lake Geneva {Lac 
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Leman), which lies at 1*230 feet above sea-leve!; the river has 
already descended 4,750 feet from its glacier-source in central 
Switzerland. The abrupt cheeking of the gradient as the river leaves 
the Alpine tract came* considerable deposition in the lake; the 
milky colour of the laden current can be traced from the air far out 
into the dear waters as it extends its lacustrine delta. The lake 
therefore serves a valuable purpose as a filter-bed, and the Rhone 
issues as a sediment-free stream through the siuices in the barrage 
controlling the lake level. 

The Rhone negotiates the fold-ridges of the southern Jura by a 
series of wux alternating with the usual closes through the ridges. 
Below Pougny, twenty-live miles from Lake Geneva, the turbulent 
river surges through the well-named Defile de I'Eclusc | Fig. 130). 
The valley is so steep-sided that the railway from Geneva to Belle- 
garde tunnels through the spur to the north rather than attempt 
to follow the gorge, A few miles further down si ream, the river 
negotiates a lower and less sharply defined ridge by means of a 
double right-angled bend Bellegarde stands on the northern abut¬ 
ment of this ridge overlooking the river 

Then she Rhone follows a long synclinal iw/-section T continuing 
The trend of its tributary the Vulserinc from the north. Although 
this is a val, it is deep and steep-sided, with limestone hills rising for 
nearly a thousand feci above the river. This ottered a first-rate site 
for a reservoir, and the huge Genissiat dam, thirty-one miles down¬ 
stream from Lake Geneva, and rising for 260 feet above its base, has 
ponded up a narrow lake extending fourteen miles upstream almost 
as far as Bellegarde. 

The river continues southwards, its valley enclosed by the ridges 
of the Montague du Grand Colombier lo the west and the forested 
Montague du Gros Foug to the east In this flat-floored valley 
deposition has caused extensive braiding (Fig. 135} among shingle- 
islands and marshes. The valley opens out southward into the main 
Sub-Alpine Depression (see p. 631) T although the Rhone, hugging its 
western side, leaves this for another parallel Jura syncline, and the 
depression itself b occupied by the Lac du Bourgci and by extensive 
marshlands (the Marais de Chautagne) ; the lake, fed from the south 
by the Ley esse, is connected to the Rhone by the Canal de Savieres. 
The Rhone proceeds southwards to Yen tie, turns abruptly west 
through another transverse gorge (the Defile de Pierre-Chatel) T 
follows a further synclinal valley, and then crosses ihe last main Jura 
ridge to St. Genix-sur-Guiers. This is in point of fact the most 
southerly point reached by the river in its mid-section between 
Geneva and Lyons It meanders and braids its channel ■ a few miles 
downstream from St. Gcnut its streams extend in width over the fiat 
valley-floor for over a mile, enclosing gravel- and sand banks such 




LX I Mont Blanc and the Valice de ChamoiniK, in winter 



LX II The Gficrer dt Ltschaox, a tributary of the Mer dc GJace, 
wlch the Grandes Jorum m the right background 











LXlfci The Cirque de Gavarn:* m the central Fyrertets 


LXIV A Pyreneaft valley: the thermal spa of Caucere« F jituaced on 
the bank* of the Gave de Cautereu 
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as ‘les tics Moieties', *lcs Iks des Sables', and ‘les Graviers Grand 
■Jean'. The river then crosses the narrow southerly extremity of the 
Plateau Jura for about twenty miles, swings round the northern 
abutment of the Plateau de Cr&nicu, and enters the Plaine de Ur esse. 

Above Lyons the Rhone has a predominantly Alpine regime, and 
high-water occurs in late spring and early summer because of snow¬ 
melt in the French Alps; the Arve is a major contributor, draining 
as it docs the north-western side of the Mont Blanc massif and the 
Alps of I laute-Savoie. while the Jura tributaries add their quota. 
Lake Geneva, however, acts as a stabilising reservoir, damping down 
the flood-waters of Alpine Switzerland, though the sluice-gates in the 
controlling barrage are necessarily open in early summer and the river- 
flow is much increased. A marked low-water period is experienced 
in late summer, and then a secondary maximum followstheinercased 
rainfall of the autumn months. The winter freeze materially reduces 
the outflow for several months until the spring snow-melt begins. 

The Ain, the major tributary of the middle Rhone, is the chief 
drainage artery of the southern Jura. Its heads!rcuin. the Bienne, 
rises not far from the Valserinc [which flows directly to the Rhone) 
and the Grbc (which flows in a north-easterly direction to Lake 
Neuchatcl and so to the Rhine); this is a striking drainage dispersal 
(Fig. 129) The upper Ain and the Bienne both reveal the rectilinear 
pattern of Jura rivets. The greater part of the course of the Ain is 
trenched in a south-westerly direction across the Plateau Jura. 

The Doubs, which joins the Sadne about twenty miles above 
Chaion, has a most remarkable course. It rises in the Mantes 
Chaines of the Folded Jura on the slopes of Mont Risoux, and 
pursues a north-easterly direction into the Lac de St Point (Fig. 
131), which once extended further to the south-west along the lloor 
of a vaL The Doubs built up a marshy alluvial flat, which in due 
course cut the original lake into two, separating St. Point to the north¬ 
east from dc Rcmoray to the south-west. Areas of marsh stilt cover 
the valley-floor. Below the Lac de St. Point, the Doubs turns 
abruptly through a magnificent c fuse to enter a basin in which 
stands Pontarlier at a height of 2,60(1 feet. This syndinal depress!on 
is drained by the Drugcon, joining the Doubs a few miles below the 
town. The floor of this basin is so flat that areas of peat-bogs 
Uourbieres) have accumulated. After forming the Fra neo-Swiss 
frontier Tor more than thirty miles, the Doubs passes into Switzer¬ 
land for a short distance, and then makes a striking reversal of 
direction by means of an acute bend. It seems that the upper north¬ 
easterly section of its course is a legacy of a former continuation to 
the proto-Rhine. River-capture caused this change of direction: 
the beheaded trunk flows as a misfit to the Rhine just above Basel as 
the tiny river Birsc (Fig. 128). 

K.C.W.E.—X 




THF. FOLD MOUNTAINS 


610 

The Daubs bends northwards yet again, crossing the Plateau Jura, 
but near Mombeliard it Hows south-westwards along the margin of 



Fw#, 13 L—The Wall ev pi the Uppi* Dout^, 
the edge of the upland is shown by hadlures in scrrefal^ form, in order lo 
bfinji Pin the broad pattern of ndjjcs and v*JHrighis are dven in fccr 
It, Lac de Remoray. 

Baled OH Carfe rf* Franc? trw 30,000', wheels XXXIV/£J h 26. 

the Montagues du Lomoni through Buume-lcs-Dames, Besantjon and 
Dole into the Plainc de Brcsseand hence to its junction with thcSadne, 
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Both the Doubs and the Saone receive left-bank tributaries from 
the Jura, many of them the product of complex underground 
systems developed in the limestone. The Loue, for example, emerges 
us a seething resurgence from a cave near Mouthter, only live miles 
from the Doubs but 1,170 feet below, E. dc Martonne describes 
how the absinthe factory at Pontarlicr suffered damage from fire; the 
liqueur from the damaged vats escaped through the limestone joints, 
and its unmistakable odour was in due course traced far below in the 
waters of the Loue, fhe Loue then flows through u magnificent 
gorge where vertical cliffs of limestone alternate with tree-covered 
terraces. It approaches within three or four miles of the Doubs 
below Besangon, buL swings away again, and docs not make its con¬ 
fluence for another thirty mites, below Dole. 


land-use 

Many contrasts are evident in the climate of the Jura, as between 
the northern end where a distinct bleakness is apparent, and the 
southern pari which possesses a certain brightness, almost of a 
Mediterranean quality. There are contrasts loo between the high 
ranges and the south-lacing valley slopes, and altitude ranges from 
1.500 feci to over 5,000 feel. The region as a whole lies in the east 
of France and so is subject to continental influences. The winters 
are quite severe; at Rousses, near the frontier to the east of More?, 
the lake is frozen on an average for 150 days per annum, white 
frost is experienced on the Houles Chaines on an average for a 
hundred days and for about eighty on the plateau. 

Precipitation is heavy, averaging 39 inches on the plateau and as 
much as 65 or 70 inches on the crest-lines. .Much falls as snow ; at 
Mom he. in the upper Doubs valley at an altitude of 3,100 feet, the 
average accumulated depth of snow is about ten feet, and several 
high villages have developed as winter-sports* centres, notably Gilley 
on the eastern slopes of Mont Chaumont, Morteau and Pontarlicr. 
The expectancy of the number of days during which snow may lie 
around 2.000 feet is about 55, increasing to 125 at 4,000 feet. ' No 
road-passes are sufficiently high to suffer regular snow-blocking, 
although the Col de la Fauciltc between St. Claude and Geneva may 
be intermittently closed. On the other hand summer days are 
sunny, although continental Influences may reveal themselves in 
considerable August-.September rain. Mean July temperatures of 
66 J F, occur in the southern valleys. 

The Jura occupy the greater part of the three departments of 
Doubs, Jura and Ain, although the western part of the last extends 
into the Plaine de Bressc. However, the official returns for these 
three dipariements are indicative of the land-use in the Jura generally. 
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Department 

Arable 

Failure 

WcvtUatuf 

Doubs . 

25 

35 

34 

Jura 

26 

26 

36 

Ain 

28 

29 

22 


Source : Af/nufiw iff r Agriculture published in Annuaire fQtistiqne ik \U 
France, fPJS 1 * 


Woodland.—Woodland covers approximately one-third of the Jura* 
Indeed* the characteristic landscape of ihe Hantes Chamcs comprises 
steep sides of them cuts swathed with dark conifers (notably Spruce), 
interrupted by near vortical limestone cliils loo steep to support 
vegetation, rising from the fresh green meadows in the nmw In 
some of the gorges, such as the Luue, where the river has cut deeply 
into horizontal strata of varying resistance, a striking alternation is 
apparent between tree-clad terraces and precipitous limestone walls. 
Many parts of the Plateau Jura have been planted with blocks of 
conifers. Deciduous trees increase on the Lower slopes— beech, 
mountain-ash, plane, maple and (particularly in the south) sweet 
chestnut and oak. On lower slopes and in ihe valleys patches of 
green meadow-land alternate with dumps of trees, forming the 
pleasant landscape known as the pre-bois. The Stale is not an impor¬ 
tant owner of forests; in fact only 4 pet cent of the woodlands 
in the dipartement of Doubs and 13 per cent in Jura are slate 
owned. It is estimated that 15,000 private proprietors own small 
parcels’ of woodland in Jura and nearly as many in Doubs. Most 
of Lhe remaining woodland is the property of the communes, as 
much as 68 per cent of the total in Doubs. 

Agriculture.—Though there is a varied agricultural life, the emphasis 
in the Jura is on pastoral activities. Many of the valleys and depres¬ 
sions contain tolerable soils: sometimes Jurassic marls appear in 
depressions on the plateau. Lower Cretaceous clays in the vtmx\ 
boulder-clay in the combes and recent alluvium along the valley- 
floors, and these carry a detailed patch-work of cultivation. Along 
the rivers stretches or water-meadow afford one and sometimes two 
crops of hay for winter-feed: some are irrigated by a network of 
artificial channels. They are succeeded away from the rivers by 
strips of cultivation, many small scattered ‘parcels 1 growing wheat 
and oats, potatoes, turnips and other vegetables, and maize and 
tobacco in the south. Local specialisations include the cultivation 
of peas near Frasne, cauliflowers around Hautepicrre, herbs for the 
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distillation of liqueur in PonLarlier, and flowers for perfume between 
Culoz and Seyssel. Then on the slopes are orchards of apples. plums, 
medlars and cherries; fruit is at so grown along the sides of The 
roads. Peaches and even figs are cultivated in favoured places 
particularly in the basin of Belley. 

Vineyards cover a considerable area of the more favoured south¬ 
facing stapes. Admittedly the Jura are not an outstanding wine- 
producing district, although grapes have been grown since at leasS 
the tenth century. The region was badly affected by phylloxera in 
the late nineteenth century, and the area under vines is now only a 
sixth of that in 1868. Not much quality wine is produced, though 
Cfi&ieau-Chalon, i'Etoife, Satins, PoUgn}\ Stengine Contiege and a 
Few others have a more than local reputation, Arbois is a rich golden 
wine of long renown, 1 produced around (he little town of that name 
(where Louis Pasteur lived and died) in the valley of the Cuisance, 
which flows to the Loue and so to the Uoubs, The departemeni of 
Ain has a considerable output of vin ordinaire on the north-western 
■dopes of the RcVermont* although here large areas of vineyards have 
been abandoned during the last twenty years. 

Most of this Jura agriculture then is of a subsistence character, a 
petite culture^ pleasant, comfortable, varied, and in places quite 
specialised. It is, however, concentrated in the valleys and in the 
depressions, for on the higher surfaces of the plateaus there is 
naturally little cultivation, merely rough grazing and plantations of 
conifers. 

The chief agricultural emphasis is on dairying; in the three 
dipart&ments in 1958 were 319,000 head of dairy cattle out of a total 
of 576,000 cattle oT all kinds: most of them consist of the red and 
white "race taehetde du Jura'. Before 1914 cuttle-rearing was 
restricted to the high pastures (the afpa^es) T often owned in common 
by members of a valley-commune, for little of she valley-floor could 
be spared for grazing. These upland pastures are still used, indeed 
much has been considerably improved by fertilisers, but the pastoral 
economy is now* emphasised in the valleys as well, w here about half 
the arable w ! as converted between the wars into pasture (the pares) 
lying near each village. Moreover, there has been greater concentra¬ 
tion on fodder-crops (oats, beet, trefoil) and on the improvement of 
hay-meadows. Between the wars, as a result, the output of milk in 
the Jura doubled. Transhumance is still practised, families taking 
the animals up to the atpages from May to September, but many 
cattle are now kept permanently in the valleys. 

Some of the milk is destined for chocolate factories at Geneva, 
Pontarlier and Morteau, and much is consumed in liquid form in 

1 R, Dion, * Lc Vin d'Arboi* jsu Woven- Age \ in A„ dz G- (I955L vol. ksv, pp. 
162 - 9 * 
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low ns such as Montbeliard and Besancon or sen I further afield to 
Lyons and even to Paris. But the chief product is cheese, and the 
lerm 'Gruydre' had been applied lo Jura produce for centuries. 
These magnificent cheeses are made in small dairy-chalets, in larger 
fnmageries, and in recent years at factories in Ponlarlicr, Dole and 
Lons, Some highly organised co-operative societies (frujtieres) have 
been developed, which collect the milk, deliver it to the fromagertes, 
and then sell cheese to the merchants. Improvements have been 
effected in technique, as shown by the work of (he Ecoles NMhonales 
d'Industrie Laitkre at Poligny and at Mamirollc, Gruyere is not the 
only Jura cheese, although pre-eminent; there are the delicate blue- 
veined 'bleu de Jura' and 'bleu de Gex', tile 'parsley-cheese’ 
(‘frontage persilld)', and goats'-milk cheeses Vchevrets'), Other 
dairying industries include the production of processed cream- 
cheeses, cream, buiter (notably at two large factories at Loulans-les- 
J urges and at Aric-cl-Scnaiis), and casein for some local industries. 
Pigs are fed on skim-milk returned from the factories to the farmers, 
and poultry arc bred in huge numbers, particularly in the Ain valley, 
where these poultry-farms arc on a considerable scale, rearing birds 
for the Paris and other markets. But the production of cheese has 
been justly called ‘ In premiere rkhesse du Jura, 


POWER AND INDUSTRY 


Power. — The industries of the Jura have long made use of water¬ 
power ; the tumbling streams were harnessed to drive water-mills to 
provide power Tor saw-mills, grain-mills and lathes. But the develop- 
incut of hydro-electric power has gone on apace in France, especial tv 
since 1946 under the rationalised Ekarieite de France Before 1939 
only a few small stations were in operation in the Jura, including two 
on the Am and several on the Rhone and the Doubs Since then 
France s biggest hydro-station has been built on the Rhone below 
Bdlegarde at Cjenissiald the lamous Ldon Perrier undertaking 
(Fig, 130). by the Government-sponsored public corporation the 
Compogme National? du Rhone, established in 1934 as a multi¬ 
purpose planning authority for the development of hydro-clcciricilv 
navigation and irrigation along ihe river. The ml below Bdlegarde 
offered an obvious site for a reservoir, and work began in 1937 The 
tirst task was lo drive a tunnel parallel to the river as a temporary 
by-pass, and a coffer-dam was built at the diversion to enable con¬ 
struction to proceed in the dry bed. In 1939 the Rhone was diverted 


1 A, Blanchard, ‘Lett Trtivaus de la Compagnie Nationals du Rhein* - nAn.c 
rial. DoMiK-.fr. is, PP . tm-92. K£ ?o ™ho2T 

that although the installed eajweuy of Genissiat is greater ihan that of DoS 
the output of the latter in J9JK was appreciably higher, ' m uorLWC - 
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into this tunnel, but in 1940, on the fall or France, the coffer-dam was 
opened and the site flooded, Jn 1942 the Germans allowed work to 
be continued and the immense project went forward until the com¬ 
pletion in 194S of the main barrage. The river was returned to its 
bed, and water backed-up behind the barrage almost LO Bcllcgardc to 
form a fourteen-mile long reservoir. The installed capacity of the 
main power-house is 335,000 kw. with an output of T71 milliard kwh 
out of a French total { I95*t) of 32 3 milliard kwh. A smaller plant of 
45.000 kw capacity was opened in 1952 downstream at SeysseL. 
The Gdnissiat plant is linked to the main French grid; a 220 kv line 
and a more recent 3S0 kv line run direct to Paris via Vielmoulin and 
Creneye. It represents a major achievement in the overall Rhone 
plan; in fact, with the Donrirc- Mondragon and the Henri Fein card 
(Mcuitelimar) stations (sec p. 397), she French have already harnessed 
nearly half of the Rhone’s potential. Apart from the Genissiat and 
Seyssel stations, plants of smaller capacity are in operation along 
the Rhone at Chancy-Pougny, Oianiprion, Culo*, Luecy, La Bulme. 
Bre^gnier and Sault-Urenaz to order downstream. 

Industry. What are commonly called *les pet ires industries du Jura' 
make an appreciable contribution to the economy. 1 They are 
legacies of long-established L chalet industries \ which occupied winter 
leisure and still afford on a piece-work basis a useful supplementation 
of the Family incomes. Although still organised in small specialised 
units, industry is now, however, more concern rated in the many 
towns and villages, using electric power. 

The occupational census of May 1954 indicates a certain balance 
between agriculture and industry. 


Paid Workers and 
Employers in ; 


Agrieuiture industry 


Ain 

iJaubs . 
Jura 


59.360 51,430 

31.360 72,420 

35J20 36.320 


Source r Rr^idrain provisoes du rrcerurmrut de h population du 10 nuii 19S4 9 
in Annuaire statist iqac dr fa France. 1954, 

It must be remembered, however, that the distinction between 
industrial and agricultural employment is difficult to define, indeed, 
there is much seasonal work in both spheres. 

1 A. Mathieu. 4 Les Frtjtcs Industries dc la morvtagne dans tc Jura francs*, 
in A „ dc G, (I92V}„ vol. 3uutviii fc pp t 439-59. 
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Industry is extremely varied, and includes the activities associated 
with agricultural products, such as the factory-manufaclurc of 
cheese, butter, cream and ease in * the distillation of various liqueurs 
(absinthe. Pernod, plum- and cherry-brandy), brewing at Besan- 
enn, the production of chocolate, and the processing of tobacco. 
Several small metallurgical works are still active, which once derived 
their ores from Liasstc strata in the valleys of the Doubs at Latssey, 
the Loue at Lods and Omans, and the Ain at Champugnole, their 
fuel from charcoal, their power from running water: the place- 
names Ferriere and Forges bear testimony to the antiquity of these 
iron-works. 1 oday the industry survives in steel-foundries at Pon- 
tarSicr and Bdlegarde* forges at Champagnole, rolling-mills at Syam* 
wire-mills at Lods and Yuillafans, and nail- and bolt-factories at 
I Hc-sur-Doubs, Ornans* Jougne and ClervaL Largcr-scale eiigincer- 
ing is concentrated on ihe Jura margins, particularly at Monibdiard, 
which manufactures a variety or engineering products —cars (at the 
huge Peugeot works in the suburbs of Sochaux), aircraft, cycles, 
textile machinery, machine-tools and agricultural implenients. 
Bcsancon ton has engineering works. Both these centres derive 
much labour Irom rural communes* work-people travelling dailv 
from villages in the Montagues du Lomont, 

The Triassic salt-beds along the north-western hanks of the 
uplands in the neighbourhood of Salins. Grozcsn and Montmorol 
have been the basis of a flourishing salt-trade since the Middle Ages. 
It has declined in importance, but salt is still extracted bv brine 
pumping at Poll,guy, Irom which a pipe-line runs north-west to the 
Sohiiy works at Dole. About 40,000 ton$ of salt are produced each 
year, employing 250 workers. Limestone is quarried at several 
places for building-stone, notably an attractive free-stone with rose- 
coloured veins in the Rhone valley between St. Gcnix and Lagnicu. 
Cement is manufactured at Villebois and Beltegarde in the Rhone 
valley, and at \ illeue and Champagnole in the Ain valley I ime is 
worked and crushed for agricultural and other purposes 
Wood-using industries have long been established, now centred 
at St Claude in the valley of the Bienne. For centuries workshops 
jn the neighbourhood manufactured buckets, tubs and vats tool- 
handles, wooden utensils* clock-casra, cheese-presses and furniture. 
One specialisation is the carving or rosaries and religious statuettes, 
tor which St. Claude became famous in the eighteenth century , as 
also tor the fashionable carved snuff-boxes. Another item comprises 
pipes for smokers, originally made from box-wood growing on the 
Jura slopes, now from cherry wood or heath-roots (W*w) im^ 
ported from Corsica, Algeria and the eastern Pyrenees; the pines 
of St Claude have a world-wide reputation. In addition to these 
specialised wood-using md us tries, larger scale manufactures include 
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butler- sind cheese-boxes, furniture, ladders and wine-casks, and a 
large amount of sawn Limber and pit-props is sent away. 

The development of these varied industries has led to the introduc¬ 
tion of others requiring similar techniques, but with different media. 
The manufacture of articles in bone and horn in the nineteenth 
century has developed into similar activities using celluloid, casein 
and plastics, making combs, toilet articles such as hand-mirror 
frames, electrical apparatus and fountain-pens. Small centres such 
as Oyornax, Moirans, Arinlhod, Uote d’Amont, Mouthc. Long- 
chaumois and La Rixouse contain these specialised factories, employ¬ 
ing in all over 7.000 men and women. 

Watch- and dock-making, so famous in the Swiss Jura, was 
introduced into France in the mid-seventeenth century by refugees 
from Geneva who settled at Morez, Morbicr and Pcrrigny in the 
valley of the upper liiennc. The small towns or the Pays de Gex 
manufacture individual watch parts, stilt sent into Geneva for 
assembly. In 1793 watch-making was introduced into Bcsangon, 
and today this has become the chief individual centre, with a number 
of factories. About 14,000 workers are engaged in the watch- and 
dock-industry in the Jura region. Another specialisation is the 
cutting and polishing of precious stones, both for watches and for 
jewellery. 1 Workshops are engaged in this industry in the Pays de 
Gex, in the hills between the rivers Valscrine and Bienne (where 
Scptmonccl is the centre), and at St. Claude and Morez. Aspects of 
the glass industry include the manufacture of spectacles and watch- 
glasses at Lons-le-Snunier and Morez. 

In the extreme south of the Jura, in the district of Bugey, the 
industrial influence of Lyons makes itself felt, and the electric power 
available in the Rhone valley is utilised by the textile industry. 
Thrown-silk and silk thread are made in small factories at Argis, St. 
Rambert. Ambcricu and Pont-d'Ain. silk cloth is woven at Mantua, 
Bellegardc and Maillat, linen at Be Hey, lace and net at Ambcricu 
and Nantua. Similarly, the influence of Mu I house has spread into 
the northern Jura and textile factories are active in Bcsancon. pro¬ 
ducing mainly rayon, hosiery and cotton-elastic fabrics. 

The Jura therefore is an industrial area of some importance and 
interest, partly the result of long-established local skills and special¬ 
isations and partly the influence of three neighbouring industrial 
regions—southern Alsace, the Swiss Plateau and the Lyons district, 
from each of which people and ideas have migrated to the Jura at 
various times. A few marginal towns—Besaneon and Monibciiard 
in the north-west, Lons-le-Saunier in the west—have grown into 
larger industrial centres; their factories have drawn workers from 

■ p, Anionic, ‘L’Industrie de Li pierre procieuse ihms le Jura', in A </e G 
(1949), vo). tviii, pp. 126-31. 
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both agriculture and from domestic industry, and the development 
of the grid has enabled power to be utilised on a large scale. The 
industries which are aptly called dc luxe ou de demi-iuxe' still 
employ 40,000 workers, or a quarter of the total industrial personnel. 


POPULATION AND SETTLEMENT 

Population is remarkably dispersed throughout the Jura, though 
with concentrations in the valleys and scanty areas on the forested 
plateau and along the moats. Much of the plateau has a density 
of less than fifty per square mile, and the only town there is Pomariier 
(12*700 people), lying in a depression crossed by the Daubs. The 
towns of the western Jura are situated on its margins — in the Doubs 
valley when* stand the industrial centres or Besanqon (63,500 people) 
and Mon tbdliard (14,300), and at the foot of the V ignoble- Re Vermont 
escarpmclit, notably Lo n s-le*5aunier (15,600} and Bourg. Besa ngon 
formed one of Louis XIV's frontier fortresses, for it lies lo the west 
of one of France’s main eastern gateways, the Porte de Bourgogne. 
The Doubs at that point makes a bend or almost 300 degrees, leaving 
a meander-spur wiih a precipitous ■neck’ where Vauban built one of 
his then near-impregnable fortresses ; it was later necessary to tunnel 
right through this neck to afford passage for the Rhone-Rhine Canal. 
Many smalt villages arc situated at considerable altitudes; the highest 
are Lajoux (3,871 feet) and Septmonccl (3,855 feet), the latter of 
which produces n local speciality, a delightful blue cheese. 

Although the Folded Jura would seem less propitious for settle¬ 
ment. with its lofty wooded ridges and steep slopes, nevertheless its 
population is considerably greater than that of the Plateau Jura, over 
150 per square mile in many parts. Settlement is concentrated in 
the valleys where small but prosperous towns and villages have 
grown up—St. Claude, Oyonnax, Bellegarde, Bcllcy and many more. 
They have a distinct charm, and many are examples of what the 
French guide-books call \iiks gracieuses. St, Claude and Oyonnax 
have populations exceeding 10,000, the others are smaller--Bel ley 
with 5.300 and Bellegarde with 5,400 people are typical. The 
villages are centres of a flourishing and varied agriculture with some 
local ind ustry, the towns of an equally varied ird ustrial life. Fin a Ity, 
the Jura, with their hills and valleys, forests and meadows, rivets and 
lakes, and in fact their general charm, attract large numbers of 
visitors. 

The upland arc of the Jura docs not attain any great altitude, but 
its succession of parallel ridges and vaux make it quite difficult to 
cross transversely. In spite of these physical difficulties, the Jura 
afford major passage-ways between central France and the Swiss 
Plateau, and beyond to Italy, Austria and the Balkans, Several 
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import am trans-coni mental lines run south-eastward from Basel, 
Belfort and Dijon. Two lines from Basel traverse the northeastern 
wing of the Jura arc to the Aar valley at Bragg and Ohen. The 
Belfort line crosses the frontier at Delle f and negotiates the Folded 
Jura by means of the Grenchenberg tunnel, thus teaching Solo thorn 
The Dijon line runs south-east via Dote to Frasne, there diverging; 
one line continues through Poritarlier to Ncuchjhel, the other branch 
penetrates the main ranges by the Mom d h Qr tunnel, built in 1915, 
and crosses the frontier further south at Vallorbe for Lausanne and 
Marti gny, In the south a tine from Bourg follows a difficult route 
through Haut-Bugey, crossing the Ain by the lofty Viaduc de Cizc- 
Bolozon, so via St. Rambert to Culoz. From there one line con¬ 
tinues north along the right bank of the Rhone to Geneva, the other 
goes south to Asx-les-Batns + the f rench Alpine resorts, and via the 
Mont Cenis tunnel to Turin, These lines were expensive to build; 
tunnels, cuttings, viaducts and avalanche galleries arc required, but 
they are important international route-ways and carry a heavy 
tourist traffic. 

The Jura road-system is remarkably adequate. There are three 
main-road passes. Les Verrieres (2,500 feet) between Pontarlier and 
Neuch3tel, the Col de St. Cergue (4,051 feet) from Les Rousses to 
Nyom and the Col de la Fauci lie [4,331 feet), between St. Claude 
and Geneva. These passes may be intermittently blocked by snow 
in the winter, usually on the Swiss side, but rarely for any length of 
time. Many minor roads and light railways penetrate the hills to 
link up the small towns and villages. 


Chapter, 22 
THE FRENCH ALPS 

The mountainous region of south-eastern France between Lake 
Geneva and the Mediterranean forms part or the fold-mountain 
system of the Alps, which sweeps in a curve around the western and 
northern margins of the North Italian Plain. The frontiers of France, 
Switzerland and Italy meet at a pinnacle on the summit-ridge of 
Mont Dolem. in the north-east of the Mom Blanc massif From this 
point the Franco-1 talian frontier runs away southward, following 
the main watershed between the tributaries of the Rhone and those 
of the Po. This leaves four-fifths or this part of the Alps I 20 miles 
in overall width, within France, Because these uplands"receive 
heavy precipitation on their western slopes they carry extensive 
snow-fields and numerous glaciers, which are of much more limited 
extent on lhe Italian side of the ranges. 


GENERAL FEATURES 1 

The Alps arc primarily the result of mid-Tcrtiary earth-movements 
which up folded vast thicknesses of Secondary and Tertiary sediments; 
these had accumulated in the geosyncline between Yhc ancient 
Hcrcyman foreland of Europe and the plateau-continent or Africa. 
The direction, nature and degree or this folding depended both on 
the compresstve forces affecting the geosyndme and the positions 
of the rigid outer horns of the Hercynian continent- the Central 
Massif, the Vosges, (he Black Forest and the Bohemian Plateau 
The outer margins of the folded zone, affected only superficially 
are represented by the Jura and further south by the limestone Forc- 
Alps which lie cast of die Rhone valley. Within the main orogenic 
zone the aiding was exceedingly complex, involving the formation 
ol recumbent folds and the carrying forward of several scries of 
nappe*, that is, overthrust masses that have been forced far a wav 
from their Toots'. One senes of these nappes comprises the Pre- 
Alps. most of which arc in Sw itzerland to the east of Lake Geneva 
but one group to the south of the lake lies mostly in France Of the 
six major nappes which arc developed so well in the Pennine ranges 
of the Swiss-1 tat tan Alps one (the Great St. Bernard nappe) is 
extensively represented m the French Alps. 

\ R - »“!*: is 3 monumental work in 

twelve volumes, dwlin* in great driml wuh each pan of (he f rench Air* 
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Involved in the folds, which consist mainly of metamorphosed 
sedimentary rocks i arc several blocks of crystalline rock, the so- 
called 'inner hoists\ which represent portions of the 'splintered 
edge’ of the Hcrcynian continent overwhelmed by and caught up 
in the folding. Other crystalline masses may represent the deep- 
sealed cores of the folds, or they may he balholithic intrusions over¬ 
run by the folds. In either case, these crystalline rocks have been 
exhumed in places by long-continued denudation. 

One other structural complication has affected the southern part 
of the Alps, The earlier earth-movements which produced the 
Pyrenees, probably in late Eocene times, induced a west-east direc¬ 
tion in these fold-systems, what the French geomorphologists call 
*h direction pyrd/idennc', in contrast to [he predominant north-south 
[rend of the French Alps. The ranges of Lower Provence, although 
separated from the main Py renean region by the Golfc du Lion and 
the lower Rhone valley, are a structural continuation of the Pyrenees. 
The same west-easi trend is revealed in the Provencal Alps and in 
the southern sections of the Fore-Alps (Baron nies, Ventoux, Lure, 
Luberon), spurs of which project into the Rhone valley. The zone 
of contact in the south-east between the Pyrenean and Alpine trends 
is therefore complex. 

I he rocks of which the Alps are composed are thus of great 
diversity Granite, gneiss and crystalline schists form the Hercy- 
nian massifs: Cretaceous and some Jurassic limestones, together 
with Tertiary Ftysch sandstones and marls comprise the outer zone 
of the Fore-Alps; while in the inner folded zone appear Carboni¬ 
ferous, Permian and a w ide range of Secondary and Tertiary rocks. 
What is more, many of these have been metamorphosed into 
schistose rocks of quite different character; ihese notably include 
the .schisles lustre's^ for the most part metamorphosed Secondary 
rocks. The varied rocks have been intensely modified through long- 
sustained denudation, for the diverse nature of the rocks has allowed 
differential weathering full scope in praducing ihe present land-forms. 

The prime Tact about the major drainage systems (Fig. 133) is that 
they have developed across the longitudinal structural zones, for 
the frontier-ridge forms the main watershed between the west- 
flowing drainage to the Rhone and the east-flowing Po tributaries. 
In their transverse sections across the structures, the rivers have 
adjusted their courses wherever possible to belts of less resistant 
rock, sometimes utilising portions of the various longitudinal zones, 
and emphasising the more resistant rocks. Two rivers, the Isere and 
the Durance, have become the master-streams; between them they 
drain all the French Alps, except for a small part in the north which 
drains by the Arve T and another area m the south which drains 
directly to the Mediterranean by way of the Var. Most of the 
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Fio. 132. Structural Divtscqns op ttte French Alps, 

The divisions art described in the 10 ( 1 , under the following headins* 1 The 
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tributaries of these rivers consist of immature torrents and cascades, 
frequently flowing in gorges. The steep gradients* heavy precipita¬ 
tion, considerable snow-melt and torrential runoff over the crystalline 
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Fig, 133 .—General Map of rnr French Alps. 

rocks combine to make the rivers powerful agents of sculpture. They 
bring down loads of rock-waste, most of which ultimately reaches 
the Rhone valley. The evidence of the ravages of these mountain 
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torrents is everywhere; hillsides are gashed with cullies and there are 
rock-slopes from which surface material has been scoured, Deforesta¬ 
tion has accelerated this process, particularly in the southern Alps, 
Considerable areas consist of limestone, notably in the Fore-Alps, and 
as a result complex underground drainage systems have developed, 

A second contribution to the physical landscape is the work of 
glaciation. In Quaternary' times, the High Alps nurtured much more 
extensive snow-fields and glaciers than exist today < Fig, 134). During 
the maximum Riss stage theglaciers pushed their way well down into 
the Rhone xalley, probably even to the west of Lyons, for erratics 
have been found within that city. The whole of Bus-Dauphin^ 
was probably covered by a converging piedmont-glacier. 1 n the later 
Wurm stages, when the ice-covering was thinner and less extensive, 
differential erosion was more pronounced. 

The glaciers left a marked impress on the relief, notablv in the form 
of over-deepened trough-like valleys in which the present rivers are 
clearly misfits. The ciuses separating the individual Fore-Alpine 
massils were widened and deepened by glaciers which used the 
narrow pre-glacial gorges as exits. They produced all the other 
familiar features or upland glaciation—cirques (often known as 
romht's in this region), hanging-valleys, rock-steps and valley- 
benches. These benches, occurring at different heights as the 
glaciers diminished m size, arc given various local names, such as 
plant, planets, replan and rephtom. The differing levels of surface 
of the vailey-gtaciers am also demonstrated by clear-cut cols which 
represent glacial exit-channels {seuih de trimfluenee) at different 
altitudes. F samples include the Col des Mon lets between the 
Chamonix and Tnent valleys, ,he Col des Gets between the Dranse 
and the GiHre fan Arve tributary), the Col de Megcve between the 
Arve and the Arly, the Col de Fnverge (or de Tamic) between the 
Annecy and fserc valleys, and the broad Chamberv valley Many 
other cols particularly in (he high frontier, ridges, a re the familiar 
resti h of back to back cirque recession. 

While upland glaciation is primarily crosional in its effects some 
boulder-day was deposited in the valleys. Crescentic moraines arc 
apparent far below the ends of the present glacier-snouts; in the 
Chamonix valley. Tor example, well-defined moraines lie athwart the 
valley near Les Tines, through which the Arve has cut a gon-e in 
which ihe boulder-clay e$ dearly displayed. 

In the highest massifs, notably Mont Blanc, the Vanoise and the 
Rdvoux, snow-fields and glaciers (Fig. 134) still cover an iiggre- 
gale area o! about 200 square miles, Though much shrunken in 
comparison With those of Quaternary times, they afford attractive 
ingredients m the Alpine landscape. 

The varied rocks present different responses to weathering. The 
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massive granite of Mont Blanc, with its prominent vertical joints, 
weathers into steep buttresses and dean-cut pinnacles or aiguilles. 
The shales and metamorphosed schists form crumbling ridges, 
flanked by scree-slopes, the product of potent frost-shattering, lime¬ 
stone results in a diverse relief of sharp crests, barren plateaus, 
vertical cliffs, steep-sided gorges and deep chasms, In the south, 
where the Mediterranean aridity becomes increasingly marked, 
karstic features are widespread. 

The climatic range between the northern and southern ends of the 
French Alps has resulted in pronounced differences in both landscape 
and economy. In the north are snow-fields and glaciers, dark pine 
woods, fresh green Alpine meadows and ribbons of agriculture run¬ 
ning along the valleys. In the south are semi-arid I titles tone plateaus 
and scarps, with scmb-1 ike vegetation in the higher parts and chestnut 
woods and olive-groves on the Sower slopes. As the shores of the 
Cote d'Azur are approached there is an almost sub-tropical appear¬ 
ance. with the exotic vegetation of mimosa, oleander, palm and 
bougainvillaea. A remarkable transition appears southward in the 
dominant tones ot the landscape —a Tresh greenness in Savoy, 
sombre browns in Dauphiny, and harsh greys, dazzling whites and 
dusty greens in the southern Alps, 

Agriculture shows this same contrast. In the north and centre, 
specialised pastoral industries are based on cattle, utilising both the 
valley-floors and the seasonal a Ip-pastures, 1 while forest indusiries 
are important, especially in the heavily wooded Fore-Alpine massifs. 
Further south sheep are kept on the patchy upland pastures of the 
limestone, although not to the same extent as in the past, and an 
indication of a near-Mediterranean economy is afforded by the 
cultivation of small plots of hard wheat, maize, almonds and olives. 

Nor is agriculture the sole or even the dominant aspect of the 
economy. The development of hydro-electricity has not only 
contributed to France’s power supplies, but has helped some of the 
valleys to become important industrial areas, forming a kind of 
linear industrialisation. Elcetro-chemical and electro-metallurgical 
factories have been established in the upper valleys of the here and 
the Arc, while Grenoble dominates the textile' glove and other 
industries of the middle lserc valley. 

Finally, the whole region Trom the shores of Lake Geneva to the 
Riviera forms a popular and prosperous tourist area, both in summer 
and winter, capitalising the assets ora most attractive mountain land¬ 
scape. These two extremities are linked by the 375 miles long Route 
des A ipes, one of the fi nest series o f mo u nta i n road s i n Eu rope , The 
high passes are crossed and the lonely valleys are penetrated by motor- 

‘ Ph Arbo* £-« VUt pastwait doru r Us Atpes f«v K ehes (19^), is the etassk 
wort an this subject. 
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roads, and hotels are found in ihe most remote districts. The moun¬ 
taineering and winter-sports' centres of Chamonix and La Grave 
contrast with the pleasant leisurely spas of Evian, Aix and Annecy, 

The various names bestowed upon different parts of the French 
Alps arc legion. The two old provincial names. Savoy (Savoie) and 
Da up hi ny I Dauphin ?), are still used to designate the northern and 
central Alps respectively, and the former is perpetuated in the two 
(tepar (entente of Savoie and Haute-Savoie. Other regional names 
have been bestowed upon various groups of the mountain ranges, 
such as the Graian, Cottian, Provencal and Maritime Alps. Indivi¬ 
dual upland blocks, separated by deep valleys, each have their 
distinctive names, as marked on Fig. 132, Several of the glacially- 
widened troughs, where so much of the life of the Alps Is concen¬ 
trated, form valley-pays. These include the Tarentaise 1 , the Combe 
tie Savoie and the Gr&iveudan, three distinct sections of the upper 
and middle I sere valley : the Maurkmie 1 . the long curving valley of 
the Arc; the Briartfonttais and the Embrunass of the upper Durance; 
and the Faucigny of the Arvc valley. Many of these were once 
administrative units; thus the Mauricnnc and the Tarentaise were 
episcopal republics. 

It is convenient to describe the French Alps in more detail under 
their four main structural divisions. These comprise (i) the Forc- 
Alpitic limestone zone to the west (including the small area of Pre- 
Alps to the south of Lake Geneva); (ii) a longitudinal depression 
known as the Sub-Alpine Furrow; (iii} a discontinuous series of 
arcuate crystalline massifs; and (iv) [he main sedimentary zone 
along the Franco-1 tali an frontier (Fig, 132). 

THE I'ORL-ALPINE LIMESTONE ZONE 

A more or less continuous zone of Jurassic and Cretaceous rocks 
extends from Lake Geneva to the Mediterranean coast near Monaco. 
This zone of gentle folds follows for the most part the north-south 
trend of the High Alps. In the south, however, the trend assumes 
more of a west-cast nature as it becomes involved with the mountain- 
structures of Provence. As a result, this zone, which varies between 
twelve and twenty miles as far south as the Drome valley, widens to 
sixty miles or more in the south. 

Both the terms ‘fore-Alpine' and pre-Alpine* zone are bestowed 
on this unit as a whole. The latter is, however, unfortunate, since 
the name ‘Pro-Alps’ is restricted by L. W. Collet and other geo¬ 
morphologists to the area of nappes extending from Lake Thun in 

1 H. Onde, La Mtmrietute tt itt Tarentaise; etude tie geograoltte pfusiatie 
(19W). 
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SviriizcrLind 10 Lake Geneva (the Roniandc Pre-Alps), and continuing 
south to the Ane valley as the Chablais Pre-Alps. These Pre-Alps 
involve a varied strati graphical sequence with a number of thrust- 
planes, and their origin is far from clear. Since this term Pre-Alps 
as received general recognition in iisgeomorphological connotation, 
it seems desirable to use the alternative form of fore-Alps for the 
uplands other than Chablais. 


[he Chablais Pre-Alps. The C'habkiis massif approaches Lake 
Geneva so closely between Evian and the Swiss frontier that the 
rotiLW has been blasted out along the foot of precipitous limestone 
cliffs, which drop towards the lake from the 7.29y-foot summit 
o! the Dent d Oc he. The Chablais consists of a complex series of 
limestones, sandstones and marls, varying in age from the 
L pper Triassic to the Oligocenc. and much affected by compli- 
caied over-thrusts, bven a few exposures of granitic rocks appear 

' lhc south L o( thls u P J and, an indication that the Hcrcynian 
basement was involved. 

The Chablais has been eroded into a maze of limestone ridges 
and peaks over 8,000 feet, alternating with narrow valleys cut in the 
mark and more open basins in the sandstones. The Dransc rising 
in the south-east ol tile upland, flows right across the north-east to 
south-west gram, so producing a most spectacular valley. Below 
bl, Jean d Aulph the stream crosses the heart of the Clublais in a 
senes ol magnificent gorges, where steep wuoded slopes alternate 
with sheer limestone clifE—the Defile des Tines the Gdrees du 
Diable, the Defile de la Garde and the Gorges de la Dratise. Then 
the Dransc suddenly enters the narrow plain bordering Lake Geneva 

Th thc “ t . ent ofll * Cl ^j n fi is demonstrated by the lacustrine 

delta ol shingle and sand which it is building out into Lake Geneva 
r. ; lh s ,v cs , the upland, d„cc-nd j n . 

Geneva 0 "" 3 ^ P ^ !he Westtrn wing of Lake 


rae tiiffrc Massif.—The south-western part of the Chablais Pre- 
Alps is sometimes distinguished (as by R. Blanchard ■) aS ml mES 
du Giflfire. Th^ iwo 4re separated by a zone of Flvsch rocks in w hich 
me Giffre has worn ns valley. This upland area is also complex 
pan at least was carved out of the Nappe de Monties- Am vis oEe of 
the most westerly nappes of the High Calcareous at™ r * ? C 11 

Gillre and the Diostir, culminates in the ridee of the liuei fit i™ 
feeth which runs northward, followed by the rromier, into the l£m 
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du Midi group on the western side of the Rhone between Marttgnv 
and Lake Geneva. 

Although the western part of the Gilfrc massif, overlooking the 
Arve valley, is densely wooded, much of the central and eastern 
uplands consist of rather desolate limestone. The Desert de Platd 
comprises an area of four square miles of fissured limestone plateau, 
almost bare of vegetation. 

The impress of past glaciation is shown by the numerous corniest 
in which usually lie small lakes, morainic mounds and scattered 
erratics. The Gill re itself rises in the immense Cirque du Fcr-a- 
Cheval to the north-east of Sixt, surrounded by a thousand-foot 
half-circle of steep crags, down which fall numerous torrents. The 
floor of this cirque is an infilled lake-basin, indeed the name Plan 
du Lac indicates this. A few small permanent snow-fields and 
glaciers include the Glaciers des Baux. du Mom Kuan, de Prazon 
and du t’heval Blanc, but they only cover about two square miles. 

I he I-ore-Alpine Massifs. The zone of the Fore-Alpine massifs 
has been divided by the river-valleys into several well-defined units. 
The most northerly is the Generate, overlooking the town of Geneva 
and the Rhone valley below the lake: the higher central part is 
known specifically as the Plateau dcs Hornes, while in the east is the 
Chalne dcs Aravis culminating in Mont Charvin at 7.920 feet- Next 
to the south is the Bauges, to the east of the depression in which lies 
the Lac du Bourget; this triangular upland is reminiscent of the 
Jura, though rather higher. The diamond-shaped Grande Char¬ 
treuse massif is tucked within the 3ngle of the Istre valley to the 
north of Grenoble, and further to the south-west across that valley 
lies the Vercors, a rugged limestone plateau. The Dfroluy massif, 
crowned by the prominent Gbtou (9,164 feet), rises to the south 
of the Drac. an area of desolate rugged limestone and sandstone; 
the name of the long serrated crest of the Crct dcs Aiguilles Is 
descriptive. Further south the lower course of the Durance lies 
across the widest extension of the Fore-Alpine zone, and there is 
a whole scries of these limestone uplands— Diois and Ventaux which 
flank the Rhone valley. St. Christol, Lure and Luberon. Here are 
rocky peaks rising to over 6.000 feel, with rugged ridges known 
as barres, precipitous cliffs, stretches of dreary limestone plateau 
known as plans, and deeply-cut gorges here called dues. The 
Durance and its tributaries, as well as shorter torrential streams 
which flow directly to the Rhone, have dissected these uplands into 
numerous rugged blocks. Beyond the middle Durance basin the 
Cretaceous limestone country continues eastward to the Medi¬ 
terranean Sea beyond the Italian frontier, forming a series of upland 
masses known generally as the Alpes de Provence. 
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The rocks of the Fore-Alps consist mainly of Secondary lime¬ 
stones, with surviving patches of Tertiary marls, clays and sands 
(the Flysch). They have been somewhat superficially folded, in 
much the same manner as the Jura, The degree of complexity 
decreases southward ; the overthrusls of the Romes and the Bnuges 
are ultimately replaced by a mere gentle flexuring in the Vercors. 
The steep slopes of the Granier above Chumbdry and of the Neyrier 
above the Lac d Annecy also reveal a gentle undulation or flex tiring 
of the strata. These folds are clearly autochthonous, that is, they 
arc now more or less in the position in which the sediments which 
compose them were laid down, in contrast to the Pre-Ales of 
Chnblais. 


The summits are usually of Lower Cretaceous limestones, some¬ 
times (where denudation is less well advanced) of Upper Jurassic 
lime-stone. Occasionally the broken limb of an anticline stands nut 
as a prominent rock-peak, or the remains of a synclme forms a saddle- 
like s um m i t or a flat-topped eminence with prcei pit o us sin pcs. Th us. 
ior example, in the Chartreuse arc the Alpelte and the Chamechaude 
(the latter of 6,834 feet is the highest point in the group), both dis¬ 
tinct fragments ol syitdmes. One oT the most remarkable peaks is 
Mont Aiguille (6,S80 feet) in the Vcrcore, overlooking the Drue 
valley. It has a broad pasture-covered summit, surrounded bv 400 
teet of steep rocks rising from swathing scree-slopes. Though for 
long known as Mom Inaccessible', its challenge is so obviotls that 

* '*® s vm d rV bed aS C3rl> as 1492 b - v a at the behest or 

t harles v UI of France, using, so it is related, ‘subtih twins' H an- 

dreds or Other fantastic peaks can be seen in the Fore-Alps-obelisks, 
spires, pyramids, molars, crests, combs and palisades, the 'hautes 
n,ines which are the product of the folding, faulting, jointing and 
extreme denudation of the limestone strata. Some of the ridees 
term) arc however remarkably continuous. One of the mosl 
striking is the Haui-du-Seutl which forms the eastern edge of the 
Chartreuse overlooking the Gnhivaudan ; it runs uninterruptedly 
for twelve miles at a uniform height of 6,200 Teet, rising but slightly 
to its highest point, the Dent de Crolles (6,776 feet) ^ s ' ' 
Rainrall is heavy in the northern and western Pore-Alps, and 
river systems are well developed in spite of the extent of the W 
stone, so most of the plateaus arc eroded into a chaos of deepiv-cul 
valleys. One u! the most impressive gorges is that of the Fier, a 
stream which flows westwards from the Toot of Lac d’Annccy to he 
Rhone, thus separating the Gencvois from the Baugcx The norce 
is a water-fretted fissure nearly 200 feet deep, the walls or which are 
so narrow that they can be touched from either side. Jn the uplands 
further south where the summer aridity is more pronounced (thus 
cmphas.smg their karstic character), the concentrated runolT of the 
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intense bul short-lived autumn and winter rains has produced a 
fantastic chaos of gullies and gorges. 

Although the presence of Cretaceous marts and days, exposed 
when a stream has cut through the overlying limestone, ensures 
plentiful surface water in the more northerly valleys and depressions, 
complex subterranean drainage systems have developed, and manv 
powerful resurgences appear on the valley-sides. The sink-holes 
and cavern-systems form the haunts of French speleologists, some¬ 
times descending for hundreds of feet and extending horizontally 
for miles. The deepest continuous system yet traced and descended 
is the Gouffre de Berger. This gouffre lies on the Plateau de Sornin 
in the north-east of the Vercors massif, only five miles from Grenoble, 
Between the years 1951 and 1956 its ramifications were explored to 
a depth from the surface of 3,707 feet, The world depth record’ for 
any underground system. 1 Its passages are traversed by an under¬ 
ground stream, the Gernie, which finally appears in the ls£re valley 
through the fantastic labyrinth of the Cuves de Sassenagc at the foot 
of the limestone cliffs. Another system is in the Chartreuse, the 
famous Trou de Glaz. Its entry is not far from the summit of the 
Dent de Crolles, the highest point of the Grande Chartreuse over¬ 
looking the GmSsivaudan, bul the resurgence has been traced to the 
Grotte de Guiens-Mort in the interior of the Chartreuse massif, ten 
miles away horizontally and 2 t 160 feet below vertically. 1 These are 
but two examples of hundreds of cavern-systems, many of which 
have been explored and mapped. 

The Fore-Alps are not high enough to cany permanent snow- 
fields and glaciers at the present lime, except for some tiny ones on 
the flunks of the Obiou in the Devoluy, but the impress of glaciation 
is clear. There are some superb cirques, known in these parts as 
combi'*. One of the finest is the Com be-Laval in the Vercors, a vast 
basin with torrent-scored sides, bounded by vertical cliffs of lime¬ 
stone alternating with thickly wooded ledges, with scree-slopes below. 

THE SUB-ALPINE FURROW 

A distinctly continuous depression can be traced for IK) miles 
between the limestone Fore-Alps on the west and the crystalline 
massifs on the east. This is given several names by French gco- 

1 An account of this system and others in the Vercors ts given by J. 1 Gurbter 
and C Pammicr, ' Explorations an VercotV. in Aimaks de Speitriitogie ( 1955 ), 
vol. x, pp. 5-21: and J, Cadoutx er a/.. One Thomamf Metres Own U957L 
translated by R, L. G. Irving from Operiifivn- jQQQ ( 1955). 

1 bee R Chevalier (translated E. M. Haiti, Subienwetm Climbers (1951)* 
O. Chevalier. J Lc Dent de Crolles sou terrain 1 , in R.G.A. (194) J, vol 29, \yp[ 
25-31; and J. Masseport. 'Notes inornhplogiqijes sur la Chart reuse Septet 
triDoaie*, itod r (1953). vet. 4J, pp. 115-33. 
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graphcrs, such as ‘!a grande depression intfrieure', or in the phrase 
ot Raoul Blanchard ‘le Siilati a/piti Its development has been due 
to the denudation of sedimentary deposits, mostly of Lower Liassic 
age. as compared with more resistant crystalline rocks to the east 
and the Cretaceous limestones of the Fore-Alps to the west. The 
Lias rocks consist in great part of shales, together with outcrops of 
other equally soft Jurassic marls. Thus while the main drainage 
lines were developed in a general direction transversely across the 
Alpine structures, wherever possible the rivers have taken advantage 
of this zone of less resistance. The furrow is occupied in succession 
ky portions of the Arve and the Arly, then by the I sere from Albert* 
ville to Grenoble, where it is most dearly developed (Fig. 132). 
Further south the floor of the trench, lying at a greater altitude, is 
occupied by the Drue and so is known as the pays tin Drue. It fades 
out in the neighbourhood of the Col Bayard, the watershed between 
the Drue and the Durance. The result of this furrow has been to 
concentrate the outflow of the drainage of the central French Alps 
towards the river Isere below Grenoble, through the Cluse dc 1’lsere, 

This ctuse is one of the four ‘gateways' between the Rhone valley 
and the French Alps: the others are the Cluses dc Chamberv, 
n ^ c y 1111 de Arve, The second and third are broad open 
troughs which are in effect offshoots of the main Alpine furrow, 
smee they are floored m part with the same Lias shales, but neither 
has any through dramage; in the descriptive French term, each 
forms mone . A low divide occurs near the town of 

Chambery in the narrowest part of Lhc close, between several 
streams flowing south into the Isere and others flowing north into 
the Lac du Bourget, eleven miles in length, Ivina in a glacially 
overdeepened hollow between steep walls. This hollow continues 
northward mlo the extensive marshes of the Rhone valley below 
Seyad (see P- W8), but the lake is linked to the Rheme only bv the 
artthcKil Canal dc Savieres (Fig. J 35). The charming Lae d’Annecy ‘ 
occupies a curving valley between the Gencvois and the Ranges 
massits, and likewise drains northwards to the Tier and so to the 
Rhone. The watershed between the south-western end of the 
Annecy valley and the Combe de Savoie is much more pronounced 
than Jit the case of the Chambdry .rough, because of a spur of the 
Bruges projecting north-eastward, F 

In the north the Arve rising in the crystalline Mont Blanc massir 
breaks through between the GlfTie and the Genevois massifs bv means 
° il P™ nt[lt gorge whose character is indicated by the name of the 
town (Cluses) situated at its mouth. Below Cluses the valley opens 

.hiSBESt* onl?L v ± Rlv,i \ pp '*** 

surrounding settlement, r Pcraiyra of waEers,aod 
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Fig, D5 r —T he River Rh6se *nb the Sub-Alpine Dcpussion 
M at? TT3F L\C DU Bgurget. 

The upland areas are indicated generally by stipple, T h Tunnel. 

The Rhone flows south wards through the flat^fioored marshy valley between 
the MonLa^Tie du Grand Colombier and the Montague du Gros Foug. ft leaves 
the Sub-Alpine Depression to ihc west of the isolated hill on which viands 
Vions e and continues southwards Lhjoiigh a parallel syndine towards Lucey and 
Venne. The railway runs on high embankments across the floor of ihe depression 
and then skins the steep slopes which bound Lac du Bourse! on the east, 

Based on Carle de Fraw* ou SO&QQ*. sheet XXXUJ/3L 
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qmi, wide and fl a 1-floored* and the river is braided, with several 
channels enclosing shingle-hanks (Plate LX), 

The Pays de Moycrme Durance, —Although this area is not strictly 
pari of fe SiOan atpm y the basin of the middle Durance , 1 sometimes 
known ns the Gapett^ais in the west and as the Embrunais in the east 
{after the names ol the towns of Gup and Embrun), forms a distinct 
lowland between the Fore-Alpine massif of Dcvoluy and ihe western 
margins of the Cottian Alps, Minch of this lowland consists of 
what is called h plains cailhuteme de la Durance\ from the sheets 
of gravel deposited by the Durance where it leaves its steep upland 
course. 


THE ZONE OF KERCYNlAN M ASSIES 

^p. e cr y^alline massifs lying within the French Alps are shown 
on rig. I3_. In the north are the massifs of Mont Blanc and the 
Aiguilles Rouges, the former containing the highest summit in the 
Alpine system. These cry sta El i ne struct ures a re co nti n ued sou th ward, 
although intermittently* by outcrops of Pre-Cambrian gneisses and 
Hercyiuan granites in the Massif de Beaufort, The massifs then 
become more attenuated, forming the arcuate range of the Chalrte de 
Belledonne, lying to the east or the valley of the Iscre Two smaller 
adjoining massifs are structurally continuous with the Bdiedonne: 

[ ° B | hC C f St V^,i G / andeS ^ 0asses ’ to ^ 1C south across the Romanche 
valley the Tai liefer. Then appears the largest individual crystal Ike 
mash, that ot Pclvoux, culminating in some inagnihceni peaks and 
snow-fields. F urther south the Mercamour (or Argentera) upland 
lies across the Franeo-Italian frontier. Finally, in the extreme south 
an. Mmircs and Esterel p the southern edge of which forms the coast 
between Cannes and the Rades d’Hyircs (see p. 420), 

Ihe Aiguilles Rouges.— The Aiguilles Rouges Tom, a narrow upland 
between the valley of the G.lfre on the we* and the Moored 
Vallfe de Chamomx or the east. The latter is an erosion groove 
cut by river action m Upper l ias shales preserved within a narrow 
U-profile “ subsequently enlarged by glaciation into a pronounced 

A l!JZ!| 0 Sf a)ly the AigUiJ1 f arc «t«mdy complex. 

Although the core is composed of granite (exposed in deeply-cut 

1 P. Vcyrcl, Lts Pars de fa moyenne Durante a/ptjfre (1944 k ri*ak in detail 
with Gup, Emhfun, Dtgnc, etc., and ibelr 5urfoun din g pars " * “ ° 

f G. Coturd, ‘Morphologic dc la vaDfe dc Chamonix cl dr » 

£*,£ S& «' p * ,h,i 
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gorges such as that of the Eau Noire near Vallorcine), most of the 
higher parts consist of gneiss, Flanking the granites and gneisses are 
crystalline schists, the remnants of the sedimentary rocks which 
covered the old Hercynian ranges. Flanking these again are some 
Carboniferous deposits: conglomerates (especially near Valiorcine), 
sandstones and schists. These Carboniferous schists contain 
anthracite, which was worked for a few years near Coupcau, oil 
the hill-slopes above l.cs Ho aches. 

The present form or the Aiguilles Rouges is due to sustained 
denudation. To the main streams which define the massif (the Arvc 
on the cast and south, the Dtosaz on the west) flow innumerable 
torrents, mostly taking their rise in tiny snow-fields and glaciers, or 
in the little lakes. These torrents have furrowed the upland with 
deep ravines. The culminating ridge or the Aiguilles Rouges is the 
Drivent, a well-known viewpoint for the Mont Blanc range opposite, 
tailing towards Chamonix in a bold but broken precipice flanked by 
scree-slopes, then by pine forests. This summit-ridge, ten miles in 
length, 7,5(H) feet in height, rises at intervals to prominent rocky 
crests, the highest of which is the shattered Aiguille de Belvedere 
(9.731 feet). 


Ibe Mont Blanc Massif. — This magnificent mountain mass extends 
south-westward from the right angle of the Rh6nc near Marttgnv 
for a distance of twenty-five miles, with a maximum width of ten 
miles. The north-eastern and northern parts of the massif are in 
Switzerland, the eastern and south-eastern in Italy, the western and 
north-western in France The frontier mostly follows the main 
ndge on the eastern side of the massif, crossing such peaks as the 
Grandes J or asses, though the main summit of Mom Blanc is wholly 
in France (Plate LX1), 


Much ot the Mont Blanc massif consists of homogeneous granite; 
most of the pinnacled peaks (known as aiguille -:) are carved from this 
splendid rock. It is, however, Ranked in the Chamonix valley and on 
the corresponding Italian south-eastern slopes by dark-coloured 
crystalline schists. Moreover, the very highest rocks visible through 
the snow near the summit of Mont Blanc itself, known as La 
Tourrelte, are also or these same dark schists, ft is evident, then, 
that the Mont Blanc massif is of the nature or a bathoiith, intruded 
probably in Permian times: in places the Carboniferous rocks have 
been clearly metamorphosed along the line of contact. The patches 
of crystalline schists on the higher parts of the range are surviving 
fragments of the overlying cover of the bathoiith, now largdv 
removed, thus exposing the granite. 1 The granite was involved in 


1 Details of this complex siruciurc are summarised, with a full bibliography 
by L. W. Colic!* The Structure <i f the . Up* ( 1927 ), pp, 31*45. 
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the Alpine folding movements, and was broken into a series of wedge- 
shaped slices trending north-east to south-west, w hite hosts of minor 
faults were produced. 

Long-continued denudation, involving glaciation, frost-shattering, 
and the work of the torrents flowing from the snow-fields and glaciers 
around the margins, has given the massif its present form. There 
are three distinct elements: the rock-pinnacles and ridges, the snow- 
fields, and the glaciers. These elements are shown in generalised 
form on Fig, 136, Viewed from the Aiguilles Rouges on the opposite 
side of the Chamonix valley, the main line of the rock pinnacles 
rises above the 'shelf’ of the Plan de FAiguille at about 7,000 feet, 
which marks the upper edge of the crystalline schists, Charmoz* 
Gr^pon. Rlaiticre, Plan and dozens more -they project boldly from 
the rock or ice ridges like a vast serrated comb- If one goes up the 
Montenvers rack-railway behind this frontal wall of the Aiguilles, 
many more peaks arc revealed, both on the frontier-ridge and on the 
spurs projecting west ward between the glaciers. The incredible 
spire of the Dent du Giant, the fantastic twin-peaked obelisk of the 
Dru, the dominating pyramid of the Aiguille Verte, are all carved 
from the massive jointed clean-cut granite. 

The heart of the massif is occupied by the snow-fields. Mont 
Blanc itself Is a snow-hump, reaching 1SJS2 feet, with snow-siopes 
I ailing away steeply on each side' it might almost be termed a 
glacier tie white. From the neves filling the hollows between the 
rock-ridges the glaciers move downwards and outwards: six major 
and more than twenty minor ones flow towards the Chamonix 
valley. The largest is the Mer de Glace, deriving its ice-supply from 
a dozen large cirques in the heart of the massif, and descending to 
about 3J5G feet above sea-level, Two others, the Glaciers des 
Bossons and de Bionnassay, descend with remarkable steepness to 
within a lew hundred feet of the Chamonix valley-floor; the former 
rails from 32,000 feet to 3,600 feet in only two miles, and so is 
fantastically crevassed. These glaciers represent a late stage in the 
glaciation of the massif, the shrunken remnants of the Quaternary 
ice-sheets, for the whole Vallec de Chamonix must have been filled 
with ice at one time. The glaciers are still shrinking, as can be seen 
by examining topographical maps of a century ago; during this 
present century the recession has been quite marked. Indeed, in 
I £49 the Glacier du Tour had become so poorly supplied with ice 
from above that the rock-bed was visible through the thin ice 
above the tongue; this tongue became completely detached and fell 
as an avalanche in August, unhappily entombing a camp in the 
valley below , As a result, the glacier has in effect * retreated p fiftv 
yards or so, since the mass of debris soon melted Many of the 
former lengthy glaciers are now left hanging high up on the slopes, 
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barely protruding from the cirques, and frequent ice-avalanches fall 
from them (Plate LX1T). 

Frost action is very potent at high altitudes among the well-jointed 



Fig. 136 .—Peaks anj? Ridges of tejl Mont Bmnc Massif, 

The glaciers and snow-fields are shown by lighi Form-line*., the peaks by black 
[nangles, and ihe major ridges by heavy lines. 

The Franco-trahan frontier runs South-westward from Mont Dolcni (where 
ihe Sw iss frontier also converges} along she ridge through she Granges Jonisses 
and t be Deni do Gcaru eo Mom Blanc. 

0 +F Aiguille de Charmoz: L\. Dhmc : Gr., Aiguille du G report: G.J* r Grandcs 
Jorasscs. 

Bawrd on ihe Car if I't/Wui, Tour tfn Mi «wr- Efatie. C df -it in^rair c t +j i'rrbeii* dr- 
ii60.000, by Charles Vallot 

granites* and scree-slopes stream away from the buttresses to move 
down on the glaciers as morainic burden. The milky glacier- 
torrems which emerge from the snouts carry huge quantities o! 
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rock-flour, the final product of glacial disintegration, down to the 
Arve and bcyond. In) 892 the village of St. Ger^ ais-les-Bains was al¬ 
most destroyed by the torrent issuing from the Glacier de Bionnassay. 
A vast volume or water had become ponded up behind the glacier- 
tongue, which ultimately collapsed, whereupon the water swept 
down the valley carrying a huge load of rocks; the results can be 
seen even now in the rock-cone above the village, A tunnel has 
been hollowed out under the glacier and is carefully maintained so 
as to allow melt water to escape freely. Rock-avalanches are 
continuous, sometimes on an enormous scale, especially among the 
schists on the flanks, 

Below the permanent snow-line are the it Ip- meadows, while the 
steep sides of the main valleys are thickly wooded with conifers, 
maintained to provide timber and to act as avalanche-breaks, In 
the valleys arc the tourist resorts, the hotels and pensions of Chamonix 
itself, Argentine. Les Houches and many other attractive little 
places. 

The .Massif dc Beaufort. -To the south-west of Mont Blanc is the 
much lower Massif de Beaufort, a triangular upland lying to the 
north of the larcntaise valley. Most of the surface consists of Pre- 
Cambrian rocks, hut small exposures of granite appear in the valiev 
of the Doron to the east of the little town of Beaufort, Part of the 
younger cover survives, forming narrow outcrops of Triassic and 
even Jurassic rocks parallel to the grain’ of the structure The 
massif is not lofty, the highest peak being Le Rognabc (9,876 feci l, 
with no permanent snow-fields and glaciers, but it is dissected into 
a chaos of ridges by deeply-cut valleys radiating to the I sere and its 
tributary the Doron. 

The Betledonne, Grande* ttuusses and Taj liefer Massifs. —To the 

east of the Gresivaudan rises the elongated massif the Belledonne 
the rocks ot which mainly consist of gneisses, with some granite 
outcrops in the north ol the range, The Belledonne is not loftv 
and its highest point, the Grand-Pic de Belledonne, rises only to 
9.781 feet- No permanent glaciers occur, although occasionally 
patches of snow survive in north-facing gullies and depressions for 
several years, and winter snowfall is heavy. U is a wild rtieced 
range, deeply scored by mountain torrents, with many wnhei and 
craggy peaks separated by deeply notched cols. The northern pari 
of the range consists ol a maze of ridges and rock-basins containing 
seven lakes, and u is therefore given the name of the Massif ties 
Sept-La ux. 

To the cast of the Belledonne. and separated from it by the valley 
of the Eau d'Olle (deeply cm into a narrow outcrop of Lias shales). 
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h the small massif of the Gran des Rousses s also composed largely 
of gnebste rocks with some granite. This massif is nearly two 
thousand feet higher than the Bclkdonne, and the Pic de TEtendard 
has an altitude of 11,385 feet. As a result it carries several small 
permanent snow-fields and glaciers, notably the Glacier de St. 
Sorlin which Rows for about three miles to the north-east. 

The Tailiefer, south of the Romanche valley, forms a long narrow 
ridge culminating in a main summit at 9 T 3&7 feet. It is much dis¬ 
sected by past glaciation and several rocky cirques containing small 
lakes such as the Lac de J'Emay, Veins of lead and silver ores 
occur in these crystalline rocks and were worked sporadically 
in the past; the ruins and spoil-heaps of the Mines de Broufikr are 
at a height of over 7,500 feet. 

The Peboux Massif. -To the east of the southern end or the Belle- 
donne is the extensive Pdvoux massif (Fig. 137), almost surrounded 
by steep-sided valleys to which torrents flow outwards from the 
heart of the uplands. On the north is the Romanche, on the west 
and south the Drac T on the east ihc head sine aims of the Durance, 
Only on the extreme north, at the 6,752-root high Col du Lautarct, 
are the perimeter-valleys interrupted. The massif itself has been 
dissected into a confusion of peaks and ridges, cirques and radial 
valleys. There are extensive snow-fields, several glaciers (notably 
the Glacier Blanc, which flows eastwards from [he heart of the massif 
for about three miles), and some magnificent peaks, the highest of 
which is the serrated comb-like ridge of the Bar re des Ecrins {13,452 
feet), with a north face consisting of a superb ice-slope. The main 
summit in the south is the Pelvoux itself (I2 t 944 feet), a massive 
mountain flanked by steep buttresses rising to an undulating upper 
plateau from which rocky summits protrude. The northern part of 
the massif is dominated by La Mdje. overlooking the climbing- 
centre of La Grave in the Romanche valley to the north. Its culmi¬ 
nating point ts the Grand-Pic de la Meije (13,065 feet), with its rocky 
south face and ice-draped northern cliffs 

Ecrins, Meije, Pelvoux—these are [he principal summits of 
Dauphind but there are hundreds of other granite pics, aiguilles 
and tStes, and some snow-peaks too, such as the well-named Dome 
de Neige and the shapely Pic des Agneaux. The contribution to 
the Alpine ranges of France, therefore, by the granitic massif of 
Pdvoux is indeed second only to that of Mom Blanc. 

The Mercantour Massifi—To the south-east of the Pelvoux comes 
an interruption in this series of crystalline massifs tor about forty 
miles, until the Mercantour (or Argentera) massif is reached. Much 
of this upland lies in Italy; the highest point is the Punta Argentera 



Fig. (37.—peaks and Ridges of the Filvou* Massif 

me glaciers and snowfidds are shown by light form-lines, !hr peal* bt black 
irunglcfi, and ihc major ridges by heavy tines ^ ? 

The three mam groups of peaks (La Meije, Barm d« Ecrins and Pdvoux) arc 
lnd “'^-. ^Pl^ty of the ndge-lmes („ tn) (1Bd sumffli(s ( „ fts 

asgmlksi indicates the deep dissection of [his crystalline mass if ‘ 

The Cot du Lautarcl tone or ihc celebrated passes for (he mdtomn at a 
helshr of 6752 reel, is on the warershed bei*w n the Romance (hence to the 
Is^re) and the Durance : (he road links Grenoble in the I sire vallev wiih 
hriLirtc'on in the Durance valley, VJ|14 * ’* ,ln 

Baitd OF> Carte Franc* im $Q a OOP, Uievii XXXI V ( J $ 3 ^ 
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(10,827 feet). To the east of the Tince valley (a headsiream of the 
Var), the frontier follows the crest-line of the Mcrcantour, crossing 
in succession a scries of prominent granite peaks, notably Mont 
Tenibr^s (9,944 Test)* the highest summit of this massif within 
France, 


THE SEDIMENTARY ZONE Of THF- HIGH ALPS 

To the east of the crystalline massifs lies the Sedimentary Zone of 
the High Alps, part of the system of nappes, in the French Alps 
the Great St. Bernard nappe (number IV in the accepted sequence 
of the six individuals) is dominant; this is the usual name given by 
Swiss geomorphologists, although some of the French refer to it as 
the nappe du Bnanpomiais. It can be traced from the I se re valley 
near the southern end of the Beaufort massif, through the V a noise 
into the Brian con district to the east of the Pelvoux, and then south¬ 
eastward on the Italian side of the Mercantour to the Mediterranean 
Sea near Savona. The nappe is so well developed in the neighbour¬ 
hood of Briancon in the valley of the upper Durance that this part 
of the Sedimentary Alps is sometimes referred to as the Brian- 
Connais zone. 

A further minor nappe can be distinguished to the west of the 
Great St. Bernard, known as the Nappe du Fiysch or Nappe de 
VEmbritnais ; it is given the first name because it consists mainly of 
Tertiary Fiysch sediments, and [he second because it is well developed 
in the neighbourhood of Embrun, Further south it is known as the 
nappe de rubaye. Only a narrow vestige of this nappe exists in the 
north, extending intermittently from the southern end of the Beaufort 
range southward to the Pelvoux, but it widens out in the Embrimms 
and the Ubayc and so makes a substantial contribution to the 
Sedimentary Zone of the Alps. 

The rocks in the western pan consist For the most part of sand¬ 
stones. shales and breccias of Eocene age, known collectively as the 
flysch, Further east appears an outcrop of Upper Carboniferous 
rocks, which can be traced front the Rhone valley, through the Aosta 
valley, the Arc valley, and into the Durance valley near Briancon, 
Some of these Carboniferous strata contain anthracite, worked near 
La Mure and Avignon net in the Drac valley, in I he Tarentaise and 
Manrienne valleys, and near Briancon, Mesozoic sediments, especi¬ 
ally of Triussic age, include various breccias, do Lorn i tic limestones, 
and beds of common salt and gypsum. Some narrow outcrops of 
Jurassic and Cretaceous limestones lie parallel to the L grain s of the 
Alpine structures. Finally there are the Schistes lustres^ the rocks 
resulting from sedimentation in the deep parts of the geosyncline, 
probably of Mesozoic age, but affected by metamorphism since they 
JLG.W.E.—Y 
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were so profoundly involved in the folding movements. They over¬ 
laid the Great St- Bernard nappe, and so have been largely removed 
by denudation in the west and centre where the nappe was at its 
highest, but they still survive in the east. They are found in the 
French Alps on a large scale only in two districts where the frontier 
makes distinct bends to the east. These districts form part of the 
Grain n Alps, in I he neighbourhood of the headst reams of the Arc 
and the I sere, and part or the Cotlian Alps in the district of Queyras. 

These sedimentary and melamorphic rocks are of great variety, 
and denudation has had fall scope in producing a diversified land¬ 
scape. Broad valleys have been worn in the clays and marls. The 
upper Durance valley has been eroded through the very heart of 
Brian?onnais, from the Col du Lautarci southward past Brian^on 
itself. Similarly, the here, which derives its head-waters from a 
group of smalt glacier-lobes near the Franco- 1 tali an frontier, flows 
away north-westwards through soft shales and slates in a rather 
desolate valley, now transformed in appearance by the lake ponded 
up behind the Tigncs barrage. A few miles to the south the Arc, one 
of the here's main tributaries. Hows south-westwards. 

1 hese major valleys cut the zone into a number of upland groups— 
the Vanoise, the Graian Alps, the Cotlian Alps,and the Maritime Alps. 

The Vanoisc.— This area of mountains lies between the sharply 
defined valleys of the Tarcntaise and the Mauricnne. The upper 
valleys of the Isere and the Arc arc so dose together in the east, 
within two or three miles, that the rivers almost completely surround 
the massif and gi\c it a distinct unity. The Vanoise is a massive 
group, with the highest peaks (many above 10,000 reel) along its 
southern edge overlooking the Mauricnne. Numerous powerful 
torrents flow northwards to the Isere, thus dissecting the massif into 
a series or bold ridges, which are sufficiently high for some consider¬ 
able snow-fields 1 0 a ecu m ulate. I n the nort h-east is the group of the 
Grande- Mo tie (12,018 feet) and the Grande-Casse ( 1 2,668 feet); the 
latter, the highest peak of the district, has a remarkable arete-like 
summit, sixty feet long, but less than a yard in width. To the south¬ 
east is the group of La Vanoise itself, which has given its name to the 
whole massif, culminating in the snow-peak of the Dome dc Chasse- 
forcts, and rising to 11,802 feel irom the surrounding snow-fic Ids, 
which cover about forty square miles. This summit forms another 
example ofa glacier tie calotte, similar to but on a smaller scale 
than Mont Blanc iisclt. A few glaciers push their way downwards 
for a mile or two from these snow -fields. The third prominent group 
of mountains within the massif is that of the Peclel-Polsct further 
west, culminating in the 1 1,700 foot Aiguille de Pcdct; here also is a 
small duster of snow-fields. 
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The Graian Alps.—The mountain groups which form the main ridge- 
line of the Alps between the Pelit-St. Bernard and the Mont Cenis 
passes are known collectively as the Graiau Alps, The ridge-line 
though sinuous is continuous, and rarely fa Its below 10,000 feet. 
The highest peak in the Graians* the Gran Par ad iso, is not on the 
main ridge* but rises to over 13*300 feet from a semi-detached mass 
of uplands well to the east in Italy, The frontier-ridge itself cul¬ 
minates in the Gr&nde-Sassiirc (12*323 feel), which looks down upon 
the desolate stony valley of the upper Jserc, the scene of recent great 
hydro-electric developments. 

The ridge-line of the Graians is flanked by almost continuous 
snow-fields and glaciers. These occur on a much greater $cale on the 
western side where the precipitation is heavier. One can stand on a 
rock-ridge with extensive snow-fields to the west* from which glaciers 
push down into the lateral valleys towards (he Tarentaise and 
Maurienne T while crumbling rock-buttresses and vast slopes of scree 
fall away to the cast. 

The Grtlitin Alps,- The main ridge-line of the Alps swings away 
south-eastward from the re-entrant of Italian territory in the Dora 
Riparia valley towards the Mercantour and the Mediterranean- In 
the neighbourhood of Brian^on the headst reams of the Durance have 
eroded deep valleys in the clays and marls, and tributaries from 
the east, such as the Cerveyvette and the Gui!* have notched deeply 
into the uplands. So advanced is this denudation that the frontier- 
ridges are here at their lowest Tor hundreds of miles* Indeed, the 
much higher summits of the Pdvoux to the west testify to the 
greater resistance of the granites and gneisses as compared with 
these sedimentary rocks. To the east of Briancon, the Durance 
headstream on the French side and the Dora Riparh on the 
Italian have cut back so deeply into the ridge that it falls to a mere 
6*083 feet in the grassy Col du Mont Genevre* the Morn Janus of 
the Romans. 

The highest point in the Coitions is the graceful pyramid of Monte 
Viso 112,602 feet), but it lies w holly in Italy- The parts of the Cottians 
in France* namely the Queyras massif to the south of the Guil 
valley and the Farpatllon upland lying between the Du ranee and its 
tributary the Ubayc, are much lower. They are T however, dissected 
by the torrential tributaries of the Durance* and in the south also of 
the Var. A few r peaks in the Parpaillon just exceed I LOGO feet, and 
curry some tiny permanent snow-fields. This part of the sedi¬ 
mentary Alps is wild and desolate, with bare crags, shattered ridges 
and scree-slopes 

The Maritime Alps,—The term Maritime Alps is applied rather 
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generally to the ranges at the southern end of the High Alps, Struc¬ 
turally they are not wholly part of the Brianconnais zone, but cun 
certainly be regarded as pari of the High Sedimentary Alps. They 
include the ranges of Trois-Eveches and of Mont Pdlat (10,017 feel), 
which overlooks the valley of the Var to the cast. The former group 
is interesting in that on the northern slopes is the shrunken Glacier de 
la Blanche, which has the distinct ion of being the most southerly glacier 
in the French Alps, 

climate 

rhe north-south trend of the French Alps lies transverse both to 
air-masses moving across France from the Atlantic and to the 
transition zone that separates the central European climatic region 
from that of the Mediterranean. Indeed, the distinction between the 
Alpex iiu Sort! and the Alpes (fa Sttd rests largely on a climatic basis ; 
a line drawn westward from Rriangon to Valence approximately 
marks this boundary. 

It is difficult to generalise about temperatures, for there is an 
appreciable latitudinal range between north and south. As a general 
indication, the mean January and July figures for Chamonix (at 
about 3,300 feet) are 22 F. and 62" F., for'.Annecy (at 1 460 feet in 
a deep sheltered valley) 31 s F. and 67 r F„ and for Gap (much further 
south in a tributary % alley of the Durance at 2,400 feet) 31 F. and 
66 f. respectively. Aspect, however, is of profound significance. 
The distinction between south-facing valley-slopes (the adret or 
eitdroit) and the shady sides (the wbar or the ewers) is so profound 
that it dominates the patterns of settlement and land-use in those 
narrow valleys orientated from west to east. 

Associated with aspect is the degree ot exposure to or shelter from 
w inds from particular directions, and some of these winds are so 
regularly experienced in the Alps that they possess specific names 
The nwtrat affects the Provencal Alps, while to the north of 
Digne li similar cold, dry, blustery wind is referred to as the bite 
Winds from a southerly direction are known as the matin in the 
south, as the i enie du midi in the north. From the south-east the 
levant affects the Maritime Alps, and the tambarde the Graian Alps. 
Most ot the southerly winds bring mild damp conditions in winter 
with rain or snow at higher altitudes. Stormy conditions with mild 
temperatures and heavy short-lived precipitation are associated with 
the inverse in the northern part of the Fore-Alps and with the 
fabec/i in the south, The Jbhn is rarely experienced in the French 
Alps, mainly because of the longitudinal structure and the absence 
of transverse barriers to a southerly air-stream 

Inversion is another common phenomenon t many otherwise 
sheltered valleys are liable to spells of frost and cold damp fog Jt is 
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noticeable that in the Gresivaudan the vines grow on the slopes a 
hundred feet or so above the valley-floor ; the lowest slopes arc used 
for crops less liable to frost-damage, 

Altitude causes great variation in temperature; during the few 
years that an observatory on the summit of Mont Blanc was in 
operation at the end oflast century, the lowest temperature recorded 
was -45 F, An average diminution of temperature with height is 
experienced of 3 3 F. per 1.000 feet, falling to 2-8* F. in winter and 
rising to 3-9 F. in spring, according to 11 Ben event, 1 
The effects of a longitudinal division between the outer (western) 
ranges and the inner (eastern) ranges is shown by the precipitation 
figures. Though lower, the windward slopes of the upstanding 
western Fore-Alps receive more than 60 inches of precipitation. 
Three stations in the west, centre and east of the Chartreuse (St. 
Laurcnt-du-Pont, St. Pterre-de-Chartrcuse and St- Pancrassc) have 
67, 67 and 59 inches respectively. Thus although the third station 
is at a height of 3,281 feet, compared with the first at only 1,345 feet, 
exposure to the prevailing wind means more than mere altitude. 
Annecy, slightly in the rain-shadow of both the southern Jura and 
the Fore-Alps, has about 50 inches, and Chamonix, although much 
higher, is tucked in a deep valley between the Aiguilles Rouges and 
Mont Blanc and receives about 44 inches. Much of this conies in 
the form of thunderstorms: the Mont Blanc massif is particularly 
subject to violent storms in summer which seem to build up from 
the heated lowlands of Lombardy and the Valle d*Aosta. The deep 
interior valleys of the Rriangonnais, Haule-Mauricnne and Haute- 
Tarcntaise have a lower precipitation, about 35 inches nr less 
annually ; Modane. in the Maurienne, has as little as 24 inches, and 
Lanslebourg in the upper Arc valley about 31 inches. 

The distinction between the central and northern Alps as com¬ 
pared with the southern Alps is marked in respect both of seasonal 
regime and actual totals of precipitation. The northern part is 
termed by Bendvent the 'Zone continentaie'; the months with 
heaviest precipitation (unfortunately from the climber's point of 
view) are between June and August. There follows the Zone de 
transition a tendance commentate with a more uniform distribution, 
though still with an appreciable maximum between June and 
October. To the south again is the complementary 'Zone tie transi¬ 
tion a tendance mMtenanierme' ; at Gap, for example, the two 
wettest months are October and November, while July and August 
are drier than the period February to June. Finally comes the 'Zone 
mtdilerran&nne sub!ittorale\ with a distinct minimum of almost 
complete aridity between May and September. Not only then is 

• E, bencvcni. U Ctimat ties Aipes frmfaises (A tentorial tit r Office National 
Metcor&kigique rfr France) ( 1926 ), 
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there a decrease eastward in the total precipitation but also south¬ 
ward, as shown by the figures for Hume! in ibe Genevois (65 
inches) and for Castellane (35 inches) in the Vcrdon valley among 
the southern Fore-Alps, 

Much of this precipitation falls in the form of snow* and the 
French Alpine region is covered in most winters down to the lowest 
valleys. During the early summer the snow-line rapidly recedes, 
uncovering the £i//?-pastures, to the zone or permanent snow. Some 
indication of the mean duration of the stiow-covc r is given in the 
following table: 

Days with Snow-Cover 
{Attitude in feet} 



2,000 

4,000 

6,000 

3,000 

High Alps Qf Savoy 

55 

125 

ISO 

240 

Coiiinn Alp* , 

40 

too 

150 

220 

FftmogU AJps 

5-10 

80 

150 

240 


Stsurec: E. B6n£vcnt B J La Neige dans les Afpcs francais«\ 
Nnstltut de Geographic Alpine (1917?, voL v, pp. 403-95, 


in Reenei/s dt 


It con be seen From this table that at altitudes exceeding 8,000 
Feel the latitudinal effects are not marked, although at lower alti¬ 
tudes the difference is quite appreciable. It is emphasised that these 
are mean figures; they vary enormously between the mild winters, 
the despair ol winter sportsmen, and the severe ones when the snow- 
cover is long sustained, and subsequent damage From avalanches 
and flood nidt-water may be considerable. Settlements are carefully 
sited with respect to known aval a nche-t racks; a rock-spur may be 
used as protection and the slopes below obvious gully-lines are 
avoided. Above most villages dense plantations or conifers are 
maintained as avalanche-breaks, and critical points on roads and 
railways are protected by avalanche-galleries. The depth of snow 
varies according to aspect; north-facing hollows wilt retain it for 
weeks after southern slopes have been stripped, and above S.ODD 
Feet drifts may persist throughout the year well below the general 
snow-line. At Tour (above Chamonix at about 4700 feet) an 
average of 31 feci of snow is received each year, 

A further indication of snow-fall is afforded by the information 
concerning snow-blocking on the Alpine roads (Fig. 139), supplied 
by such sources as the invaluable Guide Michetin. Below about 
3,000 feet interruption is rare, although some of the roads along 
deep valley-floors may be blocked Tor a few da vs. The hiqh passes 
above 6,500 feet are usually closed from October to May The 
6,083-foot Mom Genitvre, between Rrian^on and Ccsanne hi (taiv 
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I s always clear by snow-ploughs except for brief periods fallow- 
mg heavy storms, as is also the Col du Lautaret (6.752 reel? between 
Brjancon and La Grave, No effort is made to keep open the high 
passes, the £ ol de 3 I scran between Bourg Sl Maurice in the upper 
V al d I sere and Bonneval near the source of the Arc is invariably 
blocked from mid-October to late June or even July. 


LAND-USE 

Administratively the French Alps are covered bv seven tleparfc- 
menfs. Actually the large unit of Iscre extends to the Rhone, and 
Alpes-Maritimes and Var reach the Mediterranean coast, but 
broadly the land-use statistics for these dipartemenis may be taken 
as representative of the Alpine regions of France, 


Land-Use, 195$ 

iPerrenta$e of Total Area) 


Northern Alps 
J-km te-Savoie 
Savoie 
btre, 

Hautes-AFpcs 

Southern Alps 
Basses-Alpcs 
AJpes-Maritimes 
Var . 


Arable 

Permanent 

Pasture 

Agricultural 
Lttml not under 
Cultivation 

Woodland 

21 

30 

l 

29 

5 

27 

13 

22 

25 

25 

II 

25 

9 

JO 

7 

2B 

ID 

30 

19 

32 

3 

28 

3£ 

33 

6 

9 

13 

49 


Source: Minister? tie FAgriculture, published in 
France, 1959, 


Amuaire sfotlsrique de la 


The differences in climatic regime between the northern and 
southern French Alps are reflected in land-use. and it is necessary 
therefore to consider them separately, It must be remembered that 
the transition is gradual; while as far north as the Gresivaudan 
agriculture may reveal southern characteristics (such as the cultiva¬ 
tion of maize, vine and even ligs), conversely the peaks of the Mari¬ 
time Alps and Mercantour are sufficiently lofty to carry forests and 
pasture similar to those of the northern mountains. 

Agriculture in die Northern Alps.—Within this northern area differ¬ 
ences arc apparent between the Fore-Alps and the High Alps to the 
cast. The former are more extensively wooded, the "result of their 
copious rainfall and of the presence of clays and marls among the 
















648 


THE FOLD MOUNTAINS 


limes tone scarps, 51 per cent of the surface of the Chartreuse Is 
wooded, and 47 per cent of the Vcrcors, There is a definite zoning 
of tree species, with beech, oak and sweet chestnut to about 3,000 
feet, succeeded by spruce and fir to the tree-line, with occasional 
Arolla pine near the upper limits. Further east in the drier High 
Alps spruce is the commonest tree, particularly in the Haute- 
Tarentalse, Haute-Maurienne and the Briangonnais. Much is 
deliberately planted by the Slate and by the communes for fuel, for 
the limber industries, to check soil-erosion and as avalanche-breaks; 
the first State forest was created in I860. The forest has been cut 
into both from below to provide arable fields, orchards and vineyards 
on the gentle slopes above the valleys, and from above to extend 
the fl/p-pasturcs. In the Chablais and the Gcnevols pasture has 
largely replaced woodland, except on steep mountain-sides. 

About a third of the active population in H ant e-Savoie, Savoie 
and Hautes-Alpes, and a fifth in here, are occupied with agriculture; 
at the census of 1954 in these four eiipartetnents about 160.000 people 
(or 38 per cent of the total actively employed) were so engaged. 
Many more primarily industrial workers, and others engaged season¬ 
ally in the catering for tourists, took part in some agriculture. The 
proportion is in fact as low as it is because of the development of 
industry in the Alpine valleys and in such towns as Grenoble. 

The traditional Alpine rural economy is dependent on cattle- 
rearing with ancillary cultivation. In the four northern depurhm'ntx 
there were in 1958 about 580,000 cattle, of which three-firths were 
dairy animals. In the higher eastern areas the animals are of the 
famous Tarim breed, hardy and well suited to the uplands; their 
agility on steep slopes is of a chamois-like quality. In the Chablais 
and Gcnevois, where the pastures appear so rich and green, the 
dominant breed is known as Abontianee or the pte-rontje iff? f y Tsf. 
akin to those of the Jura and Swiss Plateau. A third type, the heavy 
milk-yielding ViHarci-dc-Lans, is grazed on the limestone pastures of 
the C hart reuse and the V ercors. The pattern of the pastoral economy 
has changed little during the years; more milk is sent olTto the towns 
of ihe Rhone valley and beyond, there are more milk-using indus¬ 
tries, more factory-made cheese is produced and less in the farm¬ 
houses. but the seasonal rhythm of movement of animals has changed 
little because it is the best suited to the environment. 

This seasonal migration follows a regular pattern. Thev leave the 
permanent valley-villages and first move up to a val lev-bench (known 
as the montagnette 1 or petite montagne) above the first steep slopes 
each family with its cattle. There they live for the summer in a 
chalet-cum-barn, known as a grmgette in Bauges or a grange in 

.]J- Robeft ’ 'Jff McmCigneitcsdars Alpes franyaues d u Nord*. in 
Wetting** gtographtqui-i offerts d E. tisnerrnt, 1954, pp. 167-82, 
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Chartreuse. Jn places this building stands i so la ted I y among its own 
alpages, elsewhere groups form a hamlet ancillary to the permanent 
village in the valley below. The cattle are grazed there for a while, 
but as soon as the higher slopes are dear of snow the herds go up to 
ihcs egraadesmontagnes for two or three months with a few herdsmen 
{montagnards) who live in primitive chalets. At the montagnettes 
hay is cut and stored, or carried down to the villages, and the 
frontager carries on with his manufacture of cheese. On most of these 
aipages irrigation channels lead water from torrents and even from 
glaciers over the slopes to stimulate the growth or rich grass in the 
Jong hours o! summer sunshine. In autumn the animals return to 
the montagnettes, where they graze on the second growth of the mown 
pastures, and by October they arc back in the valleys, where they 
teed on the valley-pastures until the first snows fall, when they are 
stall-fed tor the winter. Near the rivers irrigated meadows provide 
perhaps two crops of hay for winter feed. The floor of the Gresi- 
vaudan is irrigated by water taken from the endyked Iserc through 
artificial channels {known as chanltMmes), which Row parallel to the 
river and rejoin it lower down the main valley. Groups of farmers 
form syndicate de drainage, similar to the Wateringues of Flanders. 

There arc, of course, many variations in this pattern. In Burnes 
the tendency is to keep the cattle permanently in the valleys, and the 
chief labour is to mo w, bring down and store sufficient hay from the 
atpages to last the winter. In Chat! a is many of the valley farmers 
rent their cattle to the owner of some high pastures, while they, 
relieved temporarily of the burden, practise arable cultivation and 
collect hay until the winter, when they recover their animals and 
resume the making of butter and cheese. 

While some dairying is for subsistence (potatoes, bread, cheese and 
milk arc still the staple diet in more remote valleys), most of it is now 
organised on a commercial basis.' Much milk is sent to the industrial 
towns in the valleys, to Grenoble and to Lyons, and telpher-lines, 
lorries and milk-tankers provide speedy transport. Cheese is manu¬ 
factured in the fruit teres cooperatives, with factories using electric 
power for the cream-separators and churns. Gruytve, as in the Jura, 
is the main cheese made, although Rigorte, Rohtochaii and Sassenage 
are other varieties. 

A certain amount of arable cultivation is practised for subsistence. 

In the broad ilul-floored valleys in the Sub-Alpine Depression_in 

the Combe de Savoie, the Gr&ivaudan and the Cham Wry valley in 
particular—the Lias clays and marls afford good soils. Away from 
the water-meadows but still on the valley-floors flourishes quite 
an intensive cultivation—wheat and maize, potatoes and other 

' M - AJIefrostte, 'Les Fabrications froma^fes c.n Haute-Savpic*. in ft a * 
(1952), vol. 40. pp. 625-41. 
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vegetables, growing in strips. In the damper Fore-Alpine valleys, 
oats becomes tile dominant cereal, and in the higher districts rye is 
still grown. On the lower south-facing slopes are orchards of apples, 
plums and black cherries and in favoured ‘sun-traps' apricots, 
peaches and walnuts. Up the slopes climb the vineyards, particularly 
in the Arve valley, above Annecy, in the Arly valley, and in the 
Gresivaudan. No quality wine is mode {although such wines as 
Crepy have a more than local repute), but [sere produced in 1958 
about 180,000 hectolitres of vitt Ordinaire. Honey is produced mostly 
lor local sale, but some is sent to the large towns. A few hives arc 
placed in or near most orchards, but some bcc-farim operate on a 
larger scale; one such is the well-known Villa des Abeilles* outside 
Bonneville in the valley of the Arve, 

There is in fact a prosperous cheerful air about Savoy, the valleys 
seem fresh and fertile, and the houses are attractively built and 
decorated in the manner of Swiss chalets, with bright gardens. 


Agriculture in the Southern Alps.— The marked summer aridity and 
higher temperatures produce striking contrasts between the vegeta- 
Iton ol the northern and southern alps. The proportion of permanent 
pasture is of course much reduced. The actual area under woodland 

basis) is oddly enough higher, indeed 
\ar has the highest proportion under wood of any Alpine Mantle- 

r”; tTV? »p« l3rsc 

h .th 1 .ff clearing f or pasiljre :md arabte 

land has been effected than m the north. In point of fact man in the 
past has drained too much, and as land was abandoned, the result or 
poor rewards and rural depopulation, the and the 

have spread, bo too have the effects of soil erosion and them is 
much bare limestone from which the soil has been loured, with 
gashed hill-slopes no longer protected with trees On some of the 
limestone plateaus the Department Mi Eauxci forPrTbZ esilh 
lished plantations ol^dutch and pine, w hicb are 

feet. The Aleppo pmc and the Atlas cedar both grow on the Vcn- 
toux, evergreen oaks and box arc common and a , 
has been established on some or the poorest 'terrain SwiTesEut 
and cork oak grow on favoured lower slopes M n C |, of th l ul 

n '““I *?™" 1 '™ T 

has amu^-UkeaspecL Brushwood and underwood (WW/S 
l S) JZ Wld h CW ; conS]Stin S ot thickets or dwarf evergreen 

ts xsskztz r -3 

,k.^ S . earn, dills, of gred choking ,hc vull^ofT^cmt 
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the cast, where snow-melt nurtures short-lived grasses, pasture is 
scanty and poor. 

The agricultural economy also gradually changes as the Mediter¬ 
ranean coast is approached, Only 18,000 dairy cattle were in 
HautcSrAIpcs in 1958, compared with 145,000 in Jsere to the north, 
while further south Basscs-Alpcs and Var had still fewer, 5,700 and 
4,900 respectively. The higher frontier ranges of Alpcs-Mantimes 
were able to support about 9,000 head. 

On the limestone pastures sheep become the main feature of the 
economy* Hautcs-Alpcs in 1958 had 175,000, Basses-Alpes 205,000 
and Var [44,000. The massif of Devoluy is especially important 
for sheep-rearing. Large numbers of young lambs are slaughtered 
to provide skins for the glove industry of Grenoble, and ewes* milk 
cheese, akin to that of Roquefort in the Gausses, is processed. Much 
seasonal movement of sheep still takes place to the high pastures or 
Dauphiny and the Maritime Alps in summer, buck to the floors of 
the Durance and its tributaries for the winter, some going even 
further down to the pastures of the Rhone delta in the Crau and the 
Cam argue. Flocks or the merinos d* Arles, which live in the Crau, 
likewise move in summer up to the Maritime Alps, the Plateau de 
Digne, Champsaur and Parpatllon. even as far as DSvotuy. 

Arable farming in the south is concentrated in the favoured 
valleys where a thin layer of soil covers the rocks. The northern 
pans of the Durance valley, notably the pays of Embrunais and 
Gapencais, although showing a tendency to summer drought, have 
about 50 inches of precipitation. Wheat, maize, tobacco, almonds, 
apricots and other fruit are patiently and assiduously cultivated, 
often in unbelievably small patches. Not much further down the 
Durance valley, that symbol of Mediterranean agriculture, the olive, 
makes its appearance; its cultivation further east extends up the 
Var valley as far as Puget-Thfniers, 

The limestone plateaus in southern Basses-AIpes and northern 
Var arc of very limited value Tor agriculture. Basscs-Alpcs is the 
most scantily populated dipartemeni in the Alps, with a mere 11,000 
agricultural workers; even the department of Haute-Savoic, only 
two-thirds as large and including the high peaks of the Mont Blanc 
massif, had four times as many. The valley-doors of the Durance 
and tributaries such as the Verdon, Asse and Bl£onc, and those of 
the Var and the Tin&r, are cultivated. Thus Digne, in a small 
embayment floored with Miocene deposits, is the centre oru pleasant 
fruit-growing area; it is famous for its dried prunes (known as 
pistoles) and its delectable princesses almonds. Sister on is the 
centre of groves of almond trees, as arc neighbouring villages such 
as Le Bersac. 

The agricultural economy of these southern Fore-Alps is there- 
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rote Mediterranean in character rather than Alpine. Valleys and 
small depressions among (he maquis and garrigue grow hard wheat 
and maize; orchards of almonds and walnuts occur in favoured 
places; olive groves climb up ihe limestone slopes ; there are vine¬ 
yards and in places gardens of lavender. About 49,000 acres in 
BassewMpes and 11*600 acres in Var were under wheat in J958, but 
the yield per acre was the lowest in France, less than half that of the 
Paris Basin. A large amount of vftt ordinaire is produced* in fact 
Var is the fifth department in order of production, but there is no 
quality wine. Further south still the agricultural economy becomes 
quite Provencal. 


POWER AND INDUSTRY 

Ftiwer \\ ig. 138), Industrial activity in the Alpine region has 
expanded considerably as a result of the development of livdro- 
clectricity. The high precipitation, the snow r -fields and glaciers 
which form natural reservoirs, the deep valleys penetrating far into 
the mountains, the narrow closes affording sites for barrages, the 
rock-steps an the main valleys, the moraine-dammed lakes, anti [he 
torrents emerging from hanging-valleys, are all favourable factors. 
The effects of the long wimer freeze and the periods of summer 
drought are partly remediable by the construction of ixservoirs. 

The French were pioneers in the production of electricitv from 
water-power, for in 1869 the engineer Aristide Serges used a stream 
descending 1,590 feet into the Gresivaudan to produce electricity, 
and utilised the powi,r to drive machinery in his wood pulp and paper- 
mill at Lancey, ten miles from Grenoble, By 1896 ten stations were 
in operation (including the Calypso plant in the Maurienne), which 
had increased to fifty-seven by 1914, although most of [hem were 
small-scale by modern standards. 

Development continued in the in ter-war years, and by 1939 a 
large number of small stations had been constructed in the French 
Alps. The power produced was for the most part used loeallv bv 
the ^l^tro-chemicoI and electro-meLallurgicaI industries, and by the 
electrified lmes of the P<L,M. Company. Most of these units were 
hwhe Maurienni, the Tarentaisc and the valleys of the Romanche 
and Arty, (hough others were built along the valleys of the Arvc 
Drac and Durance and one or two small ones high up in the V'£ 
valley A Tew schemes were on a larger scale. One of .he earliest 
large projects begtin in 1904, is the Sept-Latix or hondde-Ftmcc 
installation, hour of the seven lakes on the upland to the north nf 
ihe Bclldonnc (Cos. Coupon. La Mono 

connected and seven barrages built. This has been steadily extended 
the latest developments bang completed in 1943. Again between 
1931 and 1935 the Bissorte barrage. 200 feet high and Si JSS 
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width, was built across (he mouth of the hanging-valley of the 
Riveau de Biss uric above La Praz (a few miles below Modanc in the 
Maurienne). The surface of the lake lies at 6,830 feet, giving a fall 
of 3,753 feet (the longest single chute in the French Alps) to the 
power-station at La Praz. which provides power for the largest 
electro-metallurgical plant in the Maurienne : this incidentally was 
destroyed by German forces in 1944 but has been rebuilt. In 1935 
the Cham bon scheme was begun, completed three years later, in the 
valley of the Romanche; its storage reservoir is in a hanging-valley 
on the southern side of the Romanche, fed by streams coming from 
the snow-fields at the western edge of the Mcije group. Another 
impressive scheme, completed in 1935, was the construction of the 
Barrage dc Sautcl across the upper Drae. so ponding up a reservoir 
along the valleys of the main river and its tributary the Souloise. 
The Sautcl power-station did not in fact utilise all the potential head 
of water thus made available, and in 1946 a second station, the 
Cordcac, was constructed a Few miles away. By the end of the 1939- 
1945 war no less than I IS power-stations of over 1,000 kw capacity 
were in operation in the French Alps. 

By 1958 about 63 per cent of the hydro- and 33 per cent of the 
total power generated in France was produced in the Alps, including 
the Rhone valley. 1 Schemes are being pushed steadily ahead. The 
tendency is still to carry out a large number of small projects, though 
within an integrated plan, rather than a few major schemes, os in 
l he Rhone basin. One project, started as long ago as 1921 but 
interrupted during the depression of the ‘thirties, was completed in 
1948, the Castitlon barrage built across the gorge of the Verdon near 
Caslilltm in the Provencal Alps. This remarkable ‘ Grand-canon', 
as it is known, deeply dissected in the Jurassic limestones, now 
affords a storage reservoir of 150 million cubic metres and a large 
power-station has been constructed. 

Chief developments at the present lime concern the upper [sere 
basin, and three major projects have so far been undertaken. In 
the upper I sere valley the Tignes scheme was completed in 1954, 
Near Tignes the glaciated valley opens out as a broad basin, but 
narrows again further down to form a gorge, so providing an ideal 
site for a reservoir. A barrage was built, 587 feet high, creating the 
largest reservoir in the French Alps, which unfortunately necessi¬ 
tated the submergence of the village of Tignes and the compulsory 
evacuation of its 800 inhabitants to a new village higher up the 
valley slopes. The reservoir supplies Lcs Brevicres power-station, 

1 For a full account, illustrated with maps, see G. Kith, ‘Hydro-Electric 
Power in France: Plans and Projects’, in G.R, (1955), vol. 45 , pp, Sl-98. A 
useful note is by A, F, A, Mutton, 1 Recent Hydro-electric Developments in 
France’, in Geography 1 19541. voi. 39, pp, 134-6. 
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With an installed capacity of 32,000 kw, completed in 1952. Some 
ol the water from ihc Iscre below this reservoir was diverted 



CffQncy * 


Wntosiat 




ITALY 






Lti ^ 

le'j/Jff-tf- Brfoifrl 
&v- T r/jpws^ 

Pmmjy r~ -- . 


frmwf 

c'Ar/wTiefii 


Grthab'.z 


Modg-vg 


r tf.-K 1 9 
A-Fniwt 






italv 


\ - Fseaffwr 


dr Sqg.^ 


JffirswiTtrr* 


J-ia, J38.- HvoBo-ELEeraicmr Stations in thi Northern French Alps 
°. nl > the larger stations die shown ; there is a considerable number of smaller 
Elions along most of the river-valleys. ™ wcr 

Based on After </r /™«\ sheer 46. and v axiom officsEi] publications 


through an aqueduct down the valley to another marked step in the 
gradient above Bourg-St. Maurice, where a second hiceer station 
M algo vert (75.000 kw>, was opened in 1954.L Another interesting 
development is the Isere-Drac diversion. At Moutiers the Jscre 
■ In 105B the output of Malgtm-rt wu 520 million kwh- it j s th , 

Alpine station, and in that year was the eleventh French hydro-smion inS™ 
of output. Next in order was Randcns, with an output of sto million kwh 
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makes a right-angled bend and flows north-westwards through the 
Tarcmaise before it swings south again through the Combe de 
iavoie, Jhe diversion, accomplished by means of n tunnel 6,^00 
feet long beneath the Vanoise massif, was intended to withdraw 
water from the Isere valley into the much lower Maurjenne, so 
provsdmg a head of 500 feet of water. The scheme was largely com¬ 
pleted jn 1954, when four underground power-houses, known as 
the Randens station, of 32,000 kw each, were opened. The Aussois 
project, still under development, utilises streams issuins from snow- 
tdds and glaciers or the southern side or the Vanoiserconccntrated 
through aqueducts and tunnels into the Aussois reservoir formed bv 
damming a subsidiary valley of the Are, A power-station of 72,000 kw 
has been completed, and had an output of 289 million kwh in 1958. 

Other developments have been the Pizancon station on the Isere 
near where it leaves the Fore-Alps For the RhSne valley, the enlarged 
Pnssy station on the upper Arve near St, Gervais-les Bains, the Pont- 
Escolner station in the upper Romanehe, the Ste. Tulle station on the 
Durance just above its junction with the Verdon. and Lc Bancairon 
station on the Tince before it joins the Var, Another scheme, begun 
m 1953 and completed in 1959, is the earth-barrage across the 
Durance at Scrre-Ponton below the confluence of the Ubayc. 
Because oi the infilling of alluvium to a depth of at least 300 feel, 
a Hording no foundations, a concrete dam was impracticable The 
barrage is made of clay and marl, 377 feet high and 1,500 feet in 
length ; the resulting lake fills the Durance valley for eleven miles 
upstream and that of the Ubaye for five miles. This will supply 
a head of water for u station under construction at the foot of the 
dam, with an installed capacity of 300,000 kw, and fora number of 
smaller stations downstream, and also supplies im'gation water in 
summer for the middle Durance valley, 

While the industries of the neighbouring valleys are the prime 
beneficiary of these enterprises, the Alpine stations are useful con¬ 
tributors to the grid. Since the setting-up of E.P.F. a close degree of 
integration has been possible, and several high voltage (3SO kv) 
transmission lines have been erected. From the Tarentaise stations 
one line runs to Gcbisssiat and then north-westward via Vielmoulin 
and Creneye to Paris, while another goes west to Lyons, Other 
lines supply towns such as Grenoble, and one via Grisolle and Stc 
Tulle reaches Marseilles. Thus the Alpine houi/le blanche has indeed 
become a major contributor to the French industrial economy. 

Industry. 1 —For several centuries small-scale industry has been active 
in the Alpine valleys. Many small blast-furnaces and! foundries used 

1 A fulE aix'ourtt of imlutfrial development prior iq 394^ ^ s i vcn \yy q 
V'oTct-Verncrr. L'Industrie dts AIjrer frmcaists: vtttde gfofretpMqm { 
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charcoal for fuel and running water to work The bellows. Iron-ore 
mines were numerous, and two larger groups of mines operated at 
Allevard (in a tributary valley opening from the east into the Gresi- 
vaudan) and at St Georges-d'Htutitres in the lower Maurienne. 
Other metals mined sporadically were copper, gold and siUer; 
argentiferous galena was worked as early as the twelfth century in 
the upper Durance valley, and the village of Argentiere grew up 
there, while Argentine in the Maurienne had a similar origin. Small 
textile factories manufacturing wool, silk, hemp and later cotton 
were widespread; for example, a siring of wool Ion-mil Is was located 
along the valley of the Verdon in the south, and the larger towns 
of Annecy and Chamb£rv were also important. The glove iqdusin 
of Grenoble has been highly organised under its mahres-ganfiers 
since (he sixteenth century. Watch- and dock-making spread to 
Closes from the Geneva district in the eighteenth century. Pottery, 
tiles, bricks and gla$s-warc were manufactured in the valleys l glass- 
making has been important from the mid-eighteenth century at 
Thorens, AHex and Annecy, using Tertiary sands from the s alleys 
or the Mont Salevc, and salt from Trias deposits in the Targnlaise, 
from the saline springs at Salins near MoQticrs. and from the saline 
Lac d'Arbonne near Bourg-St. Maurice, Paper was made at ten 
localities before the nineteenth century—including Mousticrs, 
Sisteron, Die and Romeyer in the south. Viz [lie in the Drac valley, 
and Faverges 10 the south of Annecy. Then there was a wide range 
of village crafts—the making of agricultural implements, domestic 
utensils, wooden objects, textiles and leather goods. Many of these 
activities were supplementary to an agricultural livelihood, most of 
them indeed winter activities. Thus industry, although small-scale, 
wms surprisingly varied. 

ln the nineteenth century many of these industries declined, largely 
because the coming of rail communications brought in cheaply made 
factory products. Correspondingly, the attraction of urban indus¬ 
tries drew off an increasing amount of labour. But the railway, an 
■ agent destruefevr de I'indwirie mcietine\ as G. Veym-Venter puts 
it. then became an 'agenr de renovation*. The coal of the Mure basi n 
was mined, and the resources of limestone provided the raw material 
for the first modem industrialisation—the manufacture of cement 
and the production of agricultural lime. By the beginning of the 
twentieth century about thirty cement-works were in operation, the 
majority near Grenoble. 

The modern development of industry in the Alps is associated with 
the exploitation of hydro-electric power, and the Alpine valleys, with 
their focus and 4 capital* at Grenoble, now form a distinct industrial 
region. From adjoining mountains one can look down on a linear 
industrialisation, a long line of factories and chimneys alonE; the 
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Gresivaudarip 1 Tarentaise* Maurienne and Romanche and on a 
smaller scale in the upper Arve, the Arly and the middle Durance 
valleys. Some of the traditional industries such as glove-making, 
textiles and watch-making have been modernised* but several intro¬ 
ductions have resulted from technological developments. 

Several large works arc engaged in electric steel and alloy produc¬ 
tion, the most important of which are at Ugine in the Arly valley and 
at St, Michel-de-Maurienne, Plentiful cheap electricity is essential 
for the refining of aluminium from its ore, hydrated oxide of alu¬ 
minium. It was in the French Alps, at Froges in the Gresivmidan a 
few miles from Grenoble, that llcmult first refined aluminium by 
electrolysis. The main source of bauxite is in the valley of the Argons 
in the dtipariement of Var (sec p. 413). The ore is reduced to alumina 
near the area of production, and then sent to the furnaces in the 
Are and Isere valleys. It takes about 25,OOG kwh to produce a 
ton of aluminium, and so the French output of this metal, which 
totalled 169:000 tons in 195ft (almost all produced in the Alpine 
valleys but for one or two small refineries in the Pyrenees), consumes 
a considerable amount of electricity. The largest aluminium factory 
in France is the Les Flans works at St. J can-de-Maurienne. and others 
are in the same valley at St. Michel-de-Maurienne, Fremont and La 
Fraz* and a series in the Romanche at Livel, Rioupemux* Les 
Clavaux and Pierre-Bybesse* between Bourg d'Oisans and St, 
Barth^lcmy. Others are active in the Tarentaise, centred on MoOtiers, 
though pit a smaller scale, and in the valley of the Doron de Bezel 
where factories are in operation at Champagny, Balhudaz* La 
Pcrriere and La Rageat. 

Many factories specialise in the refining of other metals and in the 
production of ferro-alloys The GifTre works in the Arly valley 
produce ferro-chrome. -tungsten* -molybdenum and -titanium, 
Chedde produces ferro-vanadium and pure chrome, Ugine a range 
of ferro-alloys. 

Several electro-chemical works arc situated in the same valleys, for 
the production of calcium carbide and of its fertiliser-derivative 
calcium cyan amide requires the concentrated and controlled heat of 
electric furnaces. The largest unit is at Argentiere in the upper 
Durance valley eight miles below Briangon. In the Maurienne a 
series of these electrochemical factories extends from near Mod are 
as far as Aiguebellc—at St. Gobain, Montricher, St. Mariin-sur- 
la-Chambre t Argentine and La Pouille—and others are in the 
Romanche, the Tarentaise and the Arly valley. Other chemicals are 
made, and an explosives factory is active at Chedde in the Arvc valley. ■ 

1 D. E-iceonnet, ^Industrialisation efenc grande vaJlee aJpcstrc cr scs 
ntpercussions dcfnogmphiques es rurjles: 1c Gresivaudan', in F.&.A. (IV56), 
vo!. 44, pp. 99 166 
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Many small factories, mostly making silk and rayon, are in the 
Drome and Aygucs valleys, under the influence of Lyons, and small 
isolated ones are at such towns as Gap, Rriancon, Favergcs, Ugine, 
and Annecy. Silk thread and cloth arc made at St. Picrre-d'Atbigny 
and La Rochettc in the Combe de Savoie. The main textile centre 
is Grenoble. 

The timber-using industries have long been important in the well- 
wooded northern Fore-Alps, The emphasis is now not so much on 
small bric~it~brac and manufactured articles generally, as in the Jura, 
but on sawn timber for joinery and pit-props, and each small valley 
in the Fore-Alpine massifs has its saw-mills and wood yards. The 
manufacture of paper, established for centuries, has been developed 
on modern lines. Ten factories are in operation in the Gresivaudan 
(the biggest at Lancey in the lower Drac valley), and a few outlying 
ones at Annecy. Modane, Si st cron and Malaucenc; the tendency 
is to produce high-quality papers. 

The focus of this Alpine industrial region is Grenoble, itself an 
important manufacturing town. Its main industry has for long been 
the making of gloves, using lamb-skins from the" Alpine flocks and 
also brought from the Central Massif and the Pyrenees; this is still 
largely a domestic industry, and employed in 1954 about 15,000 
people, mostly women, much the same number as before the war. 
Grenoble is the centre ol a flourishing textile industry', especially of 
silk and rayon (a large viscose-rayon factory was built in 1926), and 
also manufactures electro-metallurgical and -chemical products, 
electrical apparatus (including power-station equipment such as 
turbines and switch-gear), paper and leather. Cement-, lime- and 
plaster-works are active both to the south of Grenoble in the lower 
Drac valley and in the Iscrc valley below the city, using limestone 
brought down from the Grande Chartreuse by overhead cable-ways. 

In the department of [sere at the census of 1954 about 158,000 
people were engaged in industry, or almost exactly 50 per cent of the 
gainfully employed population. The proportion is less in the other 
Alpine departements, but nevertheless in nil about 254,000 people 
were engaged in industry in the French Alps, A large number of 
these are foreigners, working temporarily in the factories—Italians, 
Spaniards, Poles and North Africans, 


POPULATION AND SETTLEMENT 

The Alpine region stands out dearly as an area of tow density, for 
much consists of uninhabited mountains with rock-ridges, srow- 
ftclds and glaciers, there are considerable areas of merely seasonal 
occupation by pastora Lists, and the forested lands arc widespread. 
Nevertheless some of the valleys form long narrow strips of surpris- 
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ingly dense population. At favoured points, particularly where 
several valleys meet, larger towns have developed; helped by the 
development of roads and railways (including some intern at ion al 
route ways), they have become the centres of thriving industry and 
tourism. 

Many small towns and villages are situated along the sides of the 
valleys, on alluvial fans deposited by streams issuing from tributary 
valleys or higher up on glad ally-worn benches, occasionally on the 
floor of a valley where a transverse resistant rock-bar affords a site 
above floods and facilities for power development. The dominance 
of the adret (sunny side) is always apparent, but more so in the upper 
narrow valleys orientated from west to east. Population, therefore, 
though irregularly distributed, is not inconsiderable. 

The Northern Alps. —The dtpartements of Savoie and Hautc-Savoie 
contained in 1954 just over half a million people, with an average 
density per square mile of 132. This is surprisingly high when one 
remembers that the Mont Blanc massif, the Graians and the Vanoise 
are included. One concentration lies along the southern shore of 
Lake Geneva and in the valleys of the western Chablais. Thonon- 
and Evian-tes-Bains have long been lake-side spas with mineral 
springs of international repute, and are excellent tourist centres. A 
second line of settlements extends along the Arvc valley to the 
market-town of Annemasse near the Swiss frontier. The centre for 
the Mont Blanc area is Chamonix, and with its neighbouring hamlets 
(Argentine. Les Bossons, Us Houches and St, Gcrvais) it provides 
for tourists both in summer and winter; between 100,000 and 1 50,000 
people visit the district annually. The villages and towns of the Arve 
valley have hotels, they sene the needs of farmers in the more 
remote side-valleys, and most of them possess industries utilising 
Arve water-power. These include a large electro-chemical works, 
wood industries, the making of butler and cheese, and specifically at 
Cl uses (due to the influence of Geneva) the manufacture of watches 
and clocks. These towns caeh have from 1,000 to 3,000 inhabitants. 

The valleys of the fserc and its tributary the Arc, together with the 
adjacent troughs* of Annecy and Chambery, account for most of 
the remaining population of the two Savoyan dipartemsnts, the result 
of the linear industrialisation of the valleys. Many villages and 
small towns stand away from the river to avoid flooding, usually in 
an embayment where a tributary enters the main valley or on the 
gentle slopes of an alluvial fan. The north side is of course much 
more fa vou red t han t he so nth. Agai n [ he re a re many tourist cen ires; 
Bourg-St. Maurice, for example, the terminus of the Isere valley 
railway, ties at the foot of the Pclit-St. Bernard pass, and the Route 
des Alpes passes southward through the town to the Col de f (scran. 
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Other dim bins -resorts arc La Grave in the Rom a lie he and La 
Bernrrfc in the Vendor ; these arc the centres For the Pelvoux massif 
as Chamonix is For Mont Blanc, but they are less developed and 
commercialised. Further to the south Modanc is the centre for the 
M auric one and the soul hem Van else, and has the advantage of 
being on the main line to Turin via the Mont Ccnis tunnel. 

Further wcsl in their side-valleys arc Annecy and Chambery, the 
■capitals* of Haute-Savoie and Savoie respectively. Annecy, with 
a population ot 53,114 in 1954, is exceeded in size in the French Alps 
only hy Grenoble. It is the centre of a prosperous agricultural 
district, it has become a well-known resort helped by its lake-side 
position and attractive surrounding hills, and is a notable centre for 
coach tours. Chambery, in the Flat-floored trough to the south oT 
the Lac du Bourget, had a population of 32.139 in 1954. It loo is 
the market-centre for a prosperous agricultural district and for the 
neighbouring Bauges and Chartreuse uplands, it has a variety of 
manufactures, and the pleasant surrounding country, together with 
iis mild climate, make it a popular resort. More famous is Aix-les- 
Bains on the eastern shores of the Lac du Bourget, for long one of 
the fashionable European spas, where many thousands have ‘taken 
the cure’ from its sulphur and alum warm springs, indeed, the first 
thermal station {Aquae Grati&iae) was established as long ago as 
125 R-C. I t has also developed as a centre for winter sports, with the 
construction of a mountain-railway up Mont Rcvard to a height of 
over 5,000 feet in the Bauges massif to the cast. 

To the south-west of Savoy lies the depart ement of fsere, with its 
population of 624,000 in 1954 and an average density of 19? per 
square mile. 7 his is as high as it is, in spite of the scantily populated 
southern Chartreuse, northern Vctcorsand western Pelvoux massifs, 
partly because it is crossed by the broad trench of the Gr&ivaudan! 
partly because it includes the ‘regional capital' of Dauphiny— 
Grenoble, and partly because it extends to the Rhone and includes 
the basin of Vienne. The Gresivaudan contains a series of large 
villages and small towns— llarraux. La Buissierc. Lumbin, Crolles, 
Berm ns and many more—situated on the lower slopes of the north¬ 
western side of the valley. The valley is so broad that the south¬ 
eastern side of the valley also has several small towns, since the abac 
effect is not marked: indeed the railway line (the Grenoble-Mont 
Ccnis-Turin route) follows this side and so links these towns. Many, 
such as Laneey, have important industries. 

Grenoble, at the southern end of the Grdsivaudan on the left bank 
of the here, has grown up at a commanding position in the t rench 
Alps, since ii is the focus of all the Fsere valley routes. Not only docs 
the main railway line via the Mom Ccnis pass through the town buL 
it is the centre of a system of electrified light-railways serving the 
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neighbouring valleys, Grenoble's importance as a road-focus is 
shown by tbc fact shat from the town a route run* south over the 
Col de La Croix-Haute (3,858 feet) io Sisieron and Marseilles, north¬ 
west via the Voiron depression to Lyons, north-east up the here 
valley to Chambery* Annecy and Chamonix, and south-east over the 
Col du Laularet (6,752 feet) to Briangou, thence via the Mom 
Gen^vre pass to Italy, Its title of La Porte de* Alpcs* is well 
deserved. Tor it receives over 100,000 visitors each year, and m the 
end of every street one secs a wooded hillside or mountain summit. 
Moreover it is the administrative, judicial, and servicing centre for 
Dauphifiy, and it has a university with a distinguished school of 
+ Alpine Geography'. The chief importance of modern Grenoble is 
as a manufacturing town, as described above. As a result its popula¬ 
tion has grown steadily from 24,000 in 1832 to 69*000 in 1901, about 
91,000 in 1931 and 116,440 in 1954, If the six neighbouring com¬ 
munes which form part of the official agglomeration are included, 
the total in 1954 was 147,358. 

The Southern Alps. —Great areas of the Fore-Alps are unpopulated, 
except for some small fertile basins along the Durance and the lower 
courses of its tributaries. The general density of population is 
distinctly low; Hautes-Alpes (which lies partly in the northern Alps) 
had in 1954 a density of thirty-nine per square mile, while Basses- 
Alpes, with only thirty-one, had one of the lowest ddpartem?*uat 
densities in France. 

Few towns are of any size or importance, for apart from the limited 
economy even tourism is less developed than in the north; visitors 
either go north to the High Alps of Savoy and Dauphinv or south 
io the Mediterranean Riviera coast, and the limestone uplands fall 
between the two. Gap, the chef-lieu of H antes-Alpcs, is die largest 
town, with a population of 17,317 in 1954. It is situated in the 
Gapencais, where the river Luye Hows south in a pleasant vale to 
join the middle Durance. Further to the north-east in the upper 
Durance valley is Brian^on at a height of 4,350 feet, a town of great 
antiquity, for it was once called Brigantiitm* die capital of a Celtic 
kingdom, li became a mediaeval walled town, and was later forti¬ 
fied by Vauban, for it commands the Mont Genevrc pass into Italy. 
The town consist of sleep narrow streets on the slopes below the 
citadel, with many old foris on the hills around. It is a busy tourist 
resort, with the Fclvoux massif to the west and the Cotthin Alps to 
the east, while the Route dex Alpes comes down lhe Guisane valley, 
The only other towns, also in the Durance basin, are Sister® n, 
an attractive old Provencal town with narrow streets climbing 
the steep sides of a rock eminence near she gorge-like eon Hue nee 
of the tiuech and rhe Durance, and Digue, the chief town of the 
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department of Basses-Alpes; the latter had 10,436 people in 1954, 
and is a pleasant resort for the Provencal Alps, It has been a spa 
for a long time, with its warm alkaline and sulphurous springs. 


Communications 

The pattern of communications in the French Alps, both of roads 
and railways, is more dense than might be expected, for two main 
reasons. One is that the Alps lie across lines of movement between 
central France and northern Italy, facilitated by several transverse 
valleys, the other is that the whole region has been opened up 
to cater both for the annual influx of tourists and For the needs of 
industry. There arc several international passes (Fig. 139)—the 
Petit-St, Bernard (7,178 feet) between Bourg-Su Maurice and Aosta, 
the Mom Cents (6,834 feet) between Lanslcbourg and Susa, the 
Mom Genevre (6,083 feet) between Briangon and Cesana Torincsc, 
and the Cotde Lardte (6,545 feel) between Barcdonnetlc and CuncO- 
Plans for a road-tunnel under Mont Blanc, between Chamonix and 
Courmayeur, arc well advanced, but the cost will be enormous. 

There are only two main trans-Alpine railways between France 
and Italy. The more northerly utilises the famous Mont Cenis (or 
Fr£jus) tunnel, eight and a half miles long, constructed during the 
years I857~70, the first oJ the great trans-Alpine tunnels. It pene¬ 
trates the Massif de Frijus at a maximum height of 4,246 feet, while 
the frontier-ridge rises 5.500 feet above. The section between C'uloz 
and Modane was the first line to be electrified in France, an opera¬ 
tion completed in the 'twenties of this century. The other trans- 
Alpine route runs north-eastward from Nice into the southern ranges 
of the Maritime Alps, and then crosses the Col de Tendc into Italy 
before descending to Cuneo, hence to Turin. In addition, a narrow- 
gauge railway links Chamonix and Martigny in the extreme north 
by means of a lunnd under the Col des Montets, then following 
the valley of the Trient into Switzerland. 

The French Alps are quite well served by internal railways and 
roads. A longitudinal line runs from Geneva via Culoz and Cham- 
Wry (a section of the Mont Cenis line) to Grenoble then south to 
Veyncs; this section provides one of the finest railwav journeys in 
the Alps. Beyond Vif the line leaves the Drac valley and crosses the 
Devoluy massif by w ay of the Col de la Croix-Haute at 3 858 feel ■ 
it uses sweeping curves, astonishing loops, long viaducts and several 
tunnels. At Veyncs, where it is crossed by the line between Livron 
in the Rhone valley and Briangon, the railway continues southward 
and from Sis ter on it Follows the Durance valley into Lower Provence 
ihence to Marseilles. Other lines run transversely into the French 
Alps, serving the tourist resorts; from Aix-lcs Bains to Annecy 
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Bonneville and up the Arve valley lo Chamonix, up the Isere valley 
via Albertville and M oil tiers to Buurg-St, Maurice, and up the 
Durance valley to Brianyon. In addition to the standard-gauge 
lines, light-rail ways serve settlements in side valleys, Grenoble is 
the centre of seven of these lines converging on the town. Two 
other lengthy narrow-gauge lines penetrate the Provencal Alps, one 
from Digne to Nice, the other from Aix-en-Provence via Dmguignan 
also to Nice. The mountain-railways and telpher-lines I t£!4fi- 
riques ) are obvious concomitants of the mountain resorts. The 
teleferiqws are numerous, used not only for tourists but also for 
bringing down milk, cheese, limber and Limestone. The highest of 
the passenger tilffiriques goes almost to the summit of the Aiguille 
du Midi, at a height of 11,834 feet, thence over the snowlields to the 
Col de Geant on the Italian frontier. 

The internal road-system is good, and large numbers of cars and 
an extensive service of autocars penetrate in summer far into the 
upper valleys and over the cots. The famous Route ties Alpes has 
been developed from Thonon and Evian on Lake Geneva all the 
way to Nice, crossing from valley to valley by high inter-connected 
roads over the cols. The passes are shown on Fig. 139; twenty-five 
are listed by Michelin, all over 3,800 feet. The highest is the Col de 
I’lscran (9.085 feet), open only from early July to mid-October, 
which links the upper Ist-rc valley with that of the Arc, between 
Bourg-5t Maurice and Lanslcbourg. The second highest is the 
8,399-foot Co) du Gabbler, which forms a link between St Michel 
in the Muuriennc and then either down the Romanche lo La Grave 
and Le Bourg d'Otsars, or dow n the Lautaret road to Bri ancon. The 
lop of the eol is pierced by a quarter-mile long road tunnel, con¬ 
structed ill 1891 to save the last few hundred feet of steep ascent. 
The successive crossing of these two cols offers a magnificent stretch 
of Alpine motoring. 


Chapter 23 

THE PYRENEES 

The Pyrenees form a mountain barrier more than 250 miles in length 
between the Hay of Biscay and the Mediterranean. In altitude they 
do not compare with (he Alps, for their highest summit, the Pic 
d + Aneto in the Maladelta massif (which lies wholly in Spain) attains 
only HJ69 feet, and the ranges both at the western and eastern 
ends rarely exceed 3,000 feet. The maximum width of the uplands 
is only about fifty miles; in the west it is less than twenty miles, and 
in the east the culminating prong of the Mont d'Alberes is little more 
than five miles across, reaching the coast at Cap Cerb^re. The greater 
part of the Pyrenees, in fact, lies in Spain, forming a complex area of 
sierras and deep valleys drained by (he heads!reams of the Ebro, 

Nevertheless, the Pyrenees are in many ways the most satisfactory 
of the so-called 'natural frontiers of France\ The effectiveness of 
the physical barrier h the result partly of the abruptness with which 
the mountains rise as a long snow-fringed rampart from the foot¬ 
hills bordering the plain of Aquitaine; as M. Sorre 1 expresses 
it, ^'impression premiere est un somme d une creie rigide vs continue'. 
The high-level continuity of this rampart is especially evident in 
the but slightly serrated central Pyrenees: for a distance of more 
than a hundred miles the lowest pass is La Plan de Di rets (6,165 feet). 
While many valleys run southward deep into the mountains, they 
almost all end in cuh-de-soc, and open longitudinal valleys (as in 
the Alps), which invite penetration by routeways and settlement, 
are only slightly developed. 

For much of its length the main crest-line demarcates (he Franco- 
Span Esh frontier. The two chief exceptions are in the neighbourhood 
of the Val d'Aran ( Fig. 34J), where a right-angled bend to the north 
leuvc$ the whole of the Maladetta massif and the bead-waters of the 
Garonne in Spain, and in the east where the Col de la Ferche between 
the upper valleys of (he Jet and the Segre is entirely in France, The 
Pyrenean frontier, defined by the Treaty of the Pyrenees in 1659, has 
remained remarkably stable. The effectiveness of the mountains as 
a physical obstacle must, however, not be exaggerated, for in point 
of fact sovereign stales have straddled the ranges both on the west 
and the east, Navarre emerged as a unit at the end of the first 

1 M. Sorre, Les Pyr& ufes (1922. several editions], h one of (he 1 classic * French 
regional monographs. For a further general account, see P. Afque, Grexraphl? 
d?s Pyri flMJ fnmvatscs ((943). 
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millennium a,i>. and maintai ned a high degree of independence until 
1516, when Spain annexed the southern side: the northern portion 
survived until its ruler became Henry IV of France in 1594. In the 
east Roussillon intermittently formed part of a state of Catalonia, 
which belonged to France and Spain in turn until the Treaty of the 
Pyrenees, The barrier-quality of the mountain ranges has been due 
less to the actual physical obstacles (although they are admittedly 
considerable in the central part) than to the lack of incentive to create 
truns-Pyrenean routes; the mountains separate no important com¬ 
mercial or industrial regions, as did the Alps lying athwart the 
route-ways between the Mediterranean and central and western 
Europe. 

STRUCTURE AND RELIEF 

Struellire—The Pyrenees owe their basic structures to the Told- 
movements of Tertiary times, though of a somewhat earlier date 
(Eocene and early Oligoccnc) than the main Alpine systems. The 
orogeny was one of great complexity, involving masses of granite 
and of Pre-Cambrian gneissic rocks (fragments of the ancient 
Hercynian continent |, highly metamorphosed Palaeozoic slates, 
schists and Limestones, and flanking Jurassic, Cretaceous and Older 
Tertiary limestones (Fig. 140). The folding was so intense that 
numerous large-scale recumbent overfolds were formed; in places 
metamorphosed Palaeozoic rocks overlie Upper Cretaceous lime¬ 
stones. Denudation has however gone on longer and proceeded 
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further than in the Alps, and much of the complicated rock-structure 
overlying the major thrust-planes has been removed. 

Faulting was associated both with the main erogenic movements 
and with lale-Tcrtiary disturbances, involving en masse uplift and 
depression. These resulted in a number of prominent plateaus and 
lofty basins, especially in the eastern Pyrenees, and were also respons¬ 
ible for the formation of the plain of Roussillon and for the western 
Mediterranean basin generally, including the Golfe du Lion which 
separates the Pyrenean ranges from those of Provence. 

The net result of these structural processes has been the formation 
of three more or less longitudinal structural /.ones in the French 
Pyrenees, although these are not all everywhere well represented. 
On the northern flanks occurs what might be called the "external' 
or ‘frontal' zone (the Pre-Pyrenees), where the relatively superficial 
though closely packed folding involved mainly Upper Cretaceous 
limestones. Many straight though usually short parallel ridges can 
be distinguished, now emphasised by erosion which has worn vales 
in the associated clays and marls, Some French geographers use the 
name Peiites Pyrenees Tor the whole of this zone* although others 
would restrict this term to the ridges rising to J/75G or 2*500 feet 
between the rivers Garonne and Ari£ge. Another upland within 
this zone is the PlamaureL Further west the late-Tertiary Ians 
which spread out over the foothills (Lannemezan, Bigorre, etc., 
described in Chapter 13) completely mask the structural features of 
this frontal zone, which only reappears in the extreme west. 

The second longitudinal zone is that of Ariege. Complex folding 
has here brought diverse rocks into dose juxtaposition, so that 
subsequent differential denudation has emphasised the long narrow 
exposures of granites and gneissic rocks. Older Palaeozoic schists, 
and Mesozoic limestones, clays and marls. These varied rocks and 
structures make equally varied contributions to the landscape. The 
granitic and other crystalline rocks form 'noyaux* elongated from 
west to east, projecting from the Secondary cover: Rurousse, Milhas* 
CaslilJon, Arize, the curiously named Massif des Trojs Seigneurs* St. 
Rarthelemy (sometimes called the CEiaine de Tabe) and Agly. The 
limestones form long ereres separated by longitudinal valleys worn 
in the mark and clays, or such plateaus as those of the Pays de Sauk 
in the east and the Pays de Gave further west. To the east the 
Artege zone fades out into the broad trench of Fenouilledes (the 
upper Agly valley) to the south of the outlying Corbiercs massif. 
The last (sometimes referred to as fe Mauthoumet after the town on 
its northern flanks) is structurally not a part of the Pyrenees but of 
the Centra! Massif* an upstanding mass of Palaeozoic rocks separated 
from the Montague Noire by the broad Tertiary-floored U-oufoir' of 
the Aude valley. 
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The high centra! line of the Pyrenees is known as the zone axiale 
or as the zone ties grands massifs* In the words of D, Fauchcr, 
'Vaxe de fa chaftte esi forme par ait afffeuremem de terrains prfmaires\ 
The Palaeozoic rocks were vigorously folded during the Hercynian 
orogeny, as w r erc those of Corbie res and the Montagne Noire, and 
at the same lime halholithic masses of granite were intruded into the 
cores of the folds. All these were heavily denuded and then involved 
in the Tertiary orogeny. Long continued erosion has now divided 
the axial zone into k un ehapefti de massifs' of gran ire, mica-schists 
and gneiss : Balaltous, Vigncmale, N£ou virile* Poscts* Makdcita* 
Valim, Campcardos* Carlitte, Puigmal and Canigou ; these massifs, 
elongated more or less from west to east s stand out on Fig. 140. 
Deeply-cut valleys, mostly trending transversely northward, but 
with a few short longitudinal sections (the Tourmalet and pari of the 
upper Garonne, for example), define these upland group of high 
plateaus from which rise nigged peaks, the pyramids* massnes, A 
few small intrusions of andesite and kindred rocks have been revealed 
by denudation ; the most notable result is the striking profile or the 
Pic du Midi de Bigorrc (9*465 feet), isolated by the removal of the 
much less resistant surrounding slates of Carboniferous age. 

These then are the three main structural zones of the Pyrenees 
which are represented in France. Further south are two more, the 
zones eakaires espagnofes, a narrow belt of Upper Cretaceous 
limestones, succeeded by the zone de r Aragon of Eocene and some 
Oligocene rocks. The latter is wholly in Spain, but the former con¬ 
stitutes the main crest-line in a number of places; in succession From 
west to east are the Pic d'Orhy, the Vizaurin* and the Mont Perdu 
group. The last forms the frontier to the south of the Cirque de 
Gavaroie; its back-wall rises to a lofty limestone ridge* culminating 
in the fine summits of Mom Perdu itself (11,007 feet) + the summit of 
which is in Spain* the Tours de Marbore and the Soum de RamontL 

Drainage -—For much of its length the main Pyrenean crest-line 
forms a remarkably continuous watershed between streams flowing 
northwards into France, southwards bio Spain, consequent upon 
the slope of the main axial uplift; the streams originally flowed 
over a now largely vanished cover of Secondary and Tertiary rocks. 
The two master-streams are the Garonne, with its tributary the 
Ariigc draining the central and much of the eastern Pyrenees, 
and the Adour in the west with its series of tributaries, each known 

E p r Earrfttt. "Lc Relief 4cs graniliquea de Nfouvidle, dc Qmlereis 

ct de FanhcO$fl\ In #!.(?. P-S.-O. (1952), vc L xxiii, pp„ 69^St; this contains maps 
of the massifs and some fine air-photographs, For a detailed account, s« Ch, 
Jacob. Zone axiale, tenant surf ft venom mrd das Pyrfttfrj {Litre jubitaire da 
Ctodemlre de ia SociM gtetogique de France, 1930). 
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by its generic name of gave t indicating a foaming torrent. Their 
valleys extend far into the ranges, terminating as steep trough- 
heads which rise to mere notches forming high-level passes in the 
ridge-line (Plate LXIV), 

Major longitudinal valleys arc notably absent in the central and 
western French Pyrenees; the only prominent examples are the Va! 
tf Aran on the Spanish side of the frontier and the valley of the 
Arifrgc near Ax-les-Thermes. in detail, however, the many streams 
reveal some degree of adaptation to the structure, and in places they 
follow narrow outcrops of less resistant rocks in a direction parallel 
to the main Pyrenean crest-line, so that short open west-east valley's 
alternate with transverse gorge-like sections. In the east the rivers 
Agly. Tet and Tech occupy prominent west-east \allcysof structural 
origin, as they flow from the uplands of Carlitte and Canigou into 
the plain of Roussillon (see pp. 441), 

The Garonne rises in the Val d'Aran in Spain, an open west-east 
valley developed along a narrow' outcrop of slate between crystalline 
massifs to north and south. It has two head streams (known as 
gartmas in the Spanish Pyrenees, hence the name of the main river), 
one rising at the eastern end of the Val, the other emerging as a 
strong resurgence from a cavern known as the Guucii de Joueou 
(Fig. 141). [t was proved by the expert French speleologist, 
Norbert Caste ret, that these waters arc derived from a water-sink 
on the Spanish side of the ridge-line, the Trou dc Toro, at a height of 
6,500 fcet T into which pours a torrent from the snow-fields and 
glaciers of the Maladetta massif ; a remarkable subterranean drain¬ 
age system passes under the main watershed, 1 The Garonne leaves 
the Val d’Aran by the gorge of the Pont du Roi, below which the 
valley opens out again in the basin of Parignac. Beyond this the 
river leaves the axial zone of the Pyrenees and crosses the open lime¬ 
stone'country of the Ariege zone. Near Montr^jeau it receives Us 
large headstream, the Neste; this river flows north through the Val 
d'Aure, receiving many confluents from the Neouvielle massif, then 
turns abruptly at right-angles to the east into a trench in the frontal 
zone to the south of the huge fan of the plateau of Lannemezan 
(see p. 351). The Garonne continues in this direction through the 
broad basin of St, Gaudens, and after receiving the Salat (which 
drains the uplands ofCouserans) it crosses the Petites Pyrenees below 
Bousscns and so enters the low Tertiary plateaus of Aquitaine. 

The main Pyrenean tributary of the Garonne is the Ariege, which 
rises on the Pic de Ncgre. forming for a short distance the boundary 
of Andorra. It receives many tributaries from the mountains on the 
eastern margins of Andorra and from the Carlitte massif From Ax 

1 N t Oislcret. Ten under ike Eurih (English translation by H, Musscy, 

I940XPP- 2IB-35. 
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to Tarascon the river occupies a broad longitudinal trench separ¬ 
ating the Frontier ridges from the granitic mass or St, Barthdlemy 
to the north (culminating in a summit just over 7,700 feet), and 
then the river cuts transversely across the crystalline rocks in a 



Fig. |4],—The Sources or hie Garonne. 

The possible line of ihe underground connection between the Trou de Toro 
and Goueil dc JoucOu js indicated by a dotted Hue, 

The high peaks of the Mahdetta arc indicated as follows* a Pic d'Aiu-rn 
(10,512 feet): Ma, Pic Margaiide iW.m): Mo. Pic MoultirZ N 

Ncthou 111,168 J. L h "■ 


Hiiwd on : lu Cartr d* Fratte* d I;200,000. &h«i 77 ; and His N Qmrrrci Tm fc™* 
umkf if* Earth f 1940| pp 216-17: ihrs i> j iran^cmn of two of the diriqgu^hcd 

SSSdbyB S ,W ” Au f0n4 in-SShEd 


narrow steep-sided valley to Montgaillard. The Ari^ge then enters 
the broad basin in which is situated Foix, succeeded below ihe town 
by an almost gorge-!ike valley through the limestone ridges of the 
fhaine du Plamaurct. Finally the river flows across the gently 
undulating Tertiary plateau to join the Garonne near Portet. * 
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The dissected Massif de Neouvielle forms a remarkable centre of 
drainage dispersion, for ihe Neste drains its eastern flanks, the A dour 
its north-eastern and northern slopes, and the Gave de Pan its 
western margins. Two streams, the Tourmalct flowing east to the 
Neste and the Bastan flowing to the west to the Gave de Pau, have 
cut deep valleys across the massif, separating the Pic du Midi de 
Bigorre from the Pic d’Aubcrt-Pic Long group of the Neouvielle 
massif; their sources are divided only by the Col de Tourmalet 
(6.939 Teel), across which passes a line motor-road. The Adour 
itself flows northwards through its broadening valley ; near Bagneres- 
de-Bigorre the extensive flat-floored well cultivated basin contrasts 
with the wooded slopes on either side. The river continues throueh 
Tarbes (see p. 358) across the gravet-fan of Bjgorre (Fig. 91). The 
Gave de Pau, the most easterly of the Pyrenean gaves, rises in the 
Cirque de Gavumie under the frontier ridge, and flows boldly north 
through its broad detritus-floored vale towards Lourdes, joined by 
innumerable torrents from the hanging-valleys on cither side. Near 
Luz, and again lower down near Pierre flue-A rgeles, the valley 
broadens into quite extensive basins, but the river crosses the lime¬ 
stone country above Lourdes in a prominent gorge. Below the tow n 
the river, whose course is blocked by a vast mass of fluvio-gladal 
material from which streams drain north to the Adour, turns abruptly 
west and then north-west across the Tertiary fan to Pau. 

Two more gores, d'Qssau and d'Aspe, drain the western parts of 
the High Pyrenees, converging to form the Gave d'Oloron. The 
Ossuu rises among the rugged ridges and basins of the Pic du Midi 
d Gssau, the A$pe descends from the frontier ridge in the neighbour¬ 
hood of the Cot du Somport. The latter valley shows well the usual 
alternation of broad trough and steep-sided gorge; the basin of 
Bedous-Aceous, for example, lies at a height of about 1,500 feel, 
further west the Gave de Saison (or de Maulfon), formed by two 
small streams which drain the basins in which stand the little towns 
of Lurrau and St. Engriitce, flows northwards through a clearly 
defined valley to join the Oloron. The /vrys-name of Sou/e is given 
to the volley of the Saison; Haute-Soute comprises the valleys and 
ridges of ihe two headstreams. Bas-Souie the broad valley of the 
middle Saison eroded through Lower Cretaceous marls, with its 
cen Lre at Tardets. Finally,! n the west the Ni ve rises in the Cretaceous 
limestone plateau-country, and flows through the basin of Cizc to 
join the Adour at Bayonne, 

CndcruTound Drainage,-—The underground section of the course of 
the upper Garonne already described is one example of a common 
phenomenon in the Pyrenees, the result of the widespread occurrence 
of limestones varying in age from Older Palaeozoic to Tertiary, 
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These are found in dose juxtaposition with other impermeable rocks, 
thus causing water-sinks (gottffres or, locally, Seems), vast ramifica¬ 
tions of cavern-systems, and powerful resurgences (goueiis). Many 
hundreds of these Cave-systems have been explored and named; 
as E-A, Martel puts it, '. . . la fissvration du sous-sol pyreti^en ext 
formidable . On the face of the Mont Perdu group, above the Cirque 
dc Gavarnie near the Breche dc Rolande [a huge rectangular rock- 
gash in the frontier-ridge), was discovered one of the largest per¬ 
manently ice-Riled caverns in the world (the Grotte Casteret ), at a 
height of S.SOO feet, containing a sort or subterranean glacier which 
occupies the channel worn by an underground river in bygone periods 
of milder climate. What was for a lime the deepest known abyss in 
France (the Gooff re Mane!) was discovered opening into the face of 
the Pyramid dc Sene, the steep upper wall of the Cirque du Lez on 
the French side of the frontier-ridge to the north of the Val d'Aran; 
it was explored for a vertical depth of 1,566 feet, with a torrent 
flowing throughout." Adjacent to the Gouffre Martel, the magnifi¬ 
cent stalactite-cavern of La Cigaiere was discovered by Casteret; 
this had practical results, for the Union Pyrdnteme Ehctrique drove 
a tunnel through the mountainside into the cavern and tapped an 
underground stream through pipes, affording a head of water of 
over 5,000 feet. There are many more of these cave-systems, but 
the most fantastic is the Gouffre de Pierre St. Martin, near the 
Spanish frontier on the side of the Pic d’Arias (6,759 feet) in the 
western Pyrenees; below is the valley of the Licq and the village of 
St. Engrace. This gouffre has been descended to an overall depth of 
2,389 feet. It is entered by an initial vertical shaft no less than 1,135 
feet deep; beyond lies an inter-connected scries of seven enormous 
caverns, the last of which, the Salle dc la Verna, is large enough to 
contain a building twice the size of Notre-Dame Cathedral in Paris. 
Here the underground river finally disappears through a mass of 
sediment. This cave-system was the scene during the years 1952 to 
1955 or incidents of tragedy and remarkable fortitude.* Within all 
these cavern-systems arc found large underground lakes, lofty 
waterfalls and foaming torrents; the water-table fluctuates so 
violently that many systems can be explored only in August and 
September. Much information has been derived about the move¬ 
ments of this underground water for the benefit of hydro-electric 
production. 

Some of the caverns rival those of the Vezire valley (see p 34*>) 
as the homes of early man, who has left abundant evidence in the 


le Gouffre Martel \ in 


1 N, Castercl. ‘L’Abitne le plus profond dc France: 

Im Montague (1936), vol, 62, pp. 333-6. 

* Full accounts are given, translated from the French, by H Tazicff Ca n * of 
Adventure (1953), and N. Casteret, U< Descent ofp\„ t \. a. (ittsT 1 
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shape of wall-paintings, implements and weapons, and the bones of 
his prey. Many finds have been made at Labuslide in the Neste 
valley fa salon of Aurignadan and Magdalenian an’), Gargas, 
Momespan and Marsoulas on the margins or the Garonne valley 
near St. Gaudens, Mas-dAzil in the Arize vallev, and Niaux and 
its neighbours in the Ariege valley, 1 


Glaciation. 2 —The present-day permanent snow-fields and glaciers of 
the Pyrenees arc small in extent, with an aggregate area of only 
about thirteen square miles. They are confined to the higher moun¬ 
tain groups over 10,000 feet in the central Pyrenees, where they form 
small caps to some of the rounded peaks, or lie in north-facing 
cirques and on high shelves. 3 Most oT the present named glaciers 
arc little more than ntb-Fs. The biggest individual glacier in the 
French Pyrenees is the Glacier d'Aussoue on the eastern flanks of 
the Pic de Vignemalc; there is also the Glacier Ndouvielle in the 
massif of that name and others on the slopes of Mont Perdu above 
Gavarnie. Further east a few tiny glaciers exist on the Moiuvallier 
and Montcalm massifs, and some mfwfr on Carlittc and Ginigou. 
The largest Pyrenean group is on the Maladetta group within Spain! 
with five individual glaciers and some snow-fields (Fig. 141). 

In the Pleistocene, snow-fields and glaciers were of course very 
much more widespread, though never comparable with those of the 
Alps. From the high basins and lofty plateaus glacier-tongues 
pushed northwards along existing river-valleys/ The glacier which 
occupied the valley of the Gave de Pau probably had a maximum 
length of thirty-four miles, and a thickness of 2.900 feet. The 
glaciers descended as low as 1,300 and in places 1,100 feet above 
present sea-level. At least two definite glacial advances can be 
distinguished, although some authorities claim to have traced three 
and perhaps four. 

This upland glaciation has left its usual stamp on the landscape,* 


1 N. Castcrct, 7>« Years under the Earth Cl MO), pp. 215-35, 

1 The most convenient summary of Pyrenean glaciation is F Tatllefer 
Glaciaire pyreneen: versam nord el versant sud\ in R.G.PS.-O, (1957), voL 
jowii. pp. 221-44; this provides a map of the glaciers and moraines, a tabic of 
the glacial chronology, and a detailed bibliography. 

* The extent and names or the present glaciers are shown by p Barctre 
‘Eqmltbre gkeiaire acmel et quatemaire dans I'ouest dcs Pyrenees Centrales' 
m R.GJS.-O. (1953), vol. jwiv, pp. 116-34; there is a detailed map on p. 1 ie' 

* for example, D. Faucher, Le Glacier de 1‘Ariigc dans la basse vatlee 
mmuagnartk , , in R.G.A, (1932), vol. 20, pp, 573-59. 

1 For an immensely detailed study of the results of glaciation In the Couserans 
(the basin of the Salat), sec M. Chevalier, 'Le Relief glads ire dcs Pyrenees du 
Couserans \ in R.G.P.S.-O. (1954), vol. xxv, I,' Les Cirques 1 (pp. 97-124). II. *Les 
Valises‘ (pp. 189-220); this contains detailed maps and some valuable air- 
photographs. See also H. A wad, 'La Morphologic de la vallee d'Os«u’ in 
R.G.W.E.—Z 
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in the form of innumerable cirque-basins, lofty aretes notched by 
cols, peaks of a distinct pyramidal form, and remarkably over- 
deepened valleys, with trough-heads, rock-steps and lateral hanging- 
valleys whose mouths are 1,400 to 1,700 feet above the main valley- 
Roofs. Large numbers of tiny rock-basins now contain lakes (the 
N6onvielle massif is said to have no less than forty-five); some are 
very deep, notably the Lac Bleu de Lesponne which is 394 feet in 
depth, and the Lae de Caillaouas which at an altitude of 7 + 07O feet 
is 331 feet deep. 1 The best known cirques arc those of Gavarnie 
and Trou mouse at the head of the Gave de Pan on the north-western 
Ranks of Mont Perdu in the Tres Sorores massif Gavarnie is a 
magnificent amphitheatre nearly two miles across, bucked by elilTs 
rising in a series of enormous steps for 5 f 0CX) feet to the rocky Crest¬ 
line at twice that altitude ( Plate LX III). Several cascades descend 
this cliff-wall (tlie longest fall h over 1,500 feet), and huge scrce-cones 
rest against the base of the rocks. As D. Fauchcr puts it p \ . . r des 
cascades bondissent de gradin en gradin et v lament se bris&r stir les 
dhoulis du fond da cirque en un poudroiement irise\ Troumouse* at 
the head of the valley of the H6as (a right-bank tributary of the Gave 
de Fau) is in some ways finer than Gavarnie, with steep walls rising 
to a crest line of such peaks as the Pic de la Mania (10*335 feet). 

The upper valleys of the gaves are prominently over-deepened, 
with steep walls and flat floors; several reveal transverse rock-bars 
which cause falls and rapids on the streams and afford sites for hydro- 
elect ric stal i on s, A hove the walls are t he hi gh valley-benches. Some 
or the hanging tributaries form spectacular falls; in the Carlittc 
massif a stream leaves the Etang de NaguHhfes and falls in a series of 
rapids for over 3,000 feet to join the Oriege, a tributary of the Ariege, 

Glacial deposition has contributed a swathing cover to the Rat 
valley-floors, and arcs of terminal moraines are present in most of 
the valleys; these are particularly distinctive near Lourdes in the 
Gave dc Pau and near Arudy in the Gave tfOssau * Quite large 
lakes were for a time ponded up behind these barrages RtoraiftiqueSj 
evidence of which can be seen dearly in the valley of the Gave de 
Pau, but except for the small Lac dc Lourdes these lakes have van¬ 
ished through down-cutting of the outflowing stream and some 
degree of infilling. Other glacial deposition is shown by lateral 
moraines high on the valley-sides, as near Cam pan in the Adour 
valley and along the valley of the Neste d + Oo. Beyond the morainic 
lines are great sheets of Ruvioglaeial sands and gravels. 

A. de <7. (1939), vol. alviii h pp, 449 SB ; this dcak with the Lmposiiion tf ice upon 
ibe slruciura] and pre-glacial features, and includes a detailed map of ridge s, 
cirques, moraines, eie. 

1 L, Gauricr, Lts Lacr dcs Pyrenees frm^aists (1934). 

* These are plotted on a map in F. Taillefer, op. th>. p, 222. 
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Weathering and Post-Glacial Erosion. —The sides of the mountain 
groups are scored by innumerable gullies, the work of torrents 
flowing down into the main valleys, fed particularly by the melt¬ 
waters from the heavy winter snowfall. Their load of dibris is 
borne away towards the plain of Aquitaine. Weathering, particu¬ 
larly the action of frost, contributes potently to the wastage of the 
mountains; vast scrce-stopcs flow away from the foot of each crag. 
The widespread occurrence of limestone enables chemical erosion to 
produce karst-Jtkc features; the name caimse is actually used in the 
western Pyrenees (the Causse d'Ahusky). Large areas of htpiciz 
(lapses) are solution-scarred with ‘chasms, oubliettes, trap-holes, 
fissures, tunnels, funnels, knife-like ridges’ (N. Casierct), A vegeta¬ 
tion of bracken in the more humid west, of dwarf rhododendron in 
the centre, and of eitlie r or garrigtle in the east only emphasises 

the rugged character of much of the Pyrenean landscape, 

Regional Divisions. On a structural basis three longitudinal zones 
have been demarcated, It is, however, more convenient in some 
ways to divide the Pyrenees into three iransverse sections: the 
western, centra! and eastern Pyrenees. Some French geographers 
indeed distinguish a fourth, the broad complex mountains on cither 
side of the Arifcge basin, hence their name of Pyrinies de I'Arlige. 
This, however, tends to confuse with the longitudinal Ariegc struc¬ 
tural zone, and it is better to include their western part within the 
centra! Pyrenees, their eastern part within the eastern Pyrenees. This 
division into three sections is further accentuated by marked contrasts 
in climate, vegetation and agriculture. 

The western Pyrenees (Pyrenees basques or athmtiqws) extend from 
the Bay of Biscay to the Coi du Somport; as has been stressed, these 
uplands arc lower and hummocky, and only two peaks, the Pic 
d’Anie (8,215 feet) and the Pic d'Orhy (6,5! 7 feet), rise much above 
the general level of about 3,000 feet. No permanent snow is present. 
These uplands are crossed by several low passes (although their 
approaches arc indeed steep and strenuous), including the famous 
Pass of Ronccsvalles (3.576 Feet) which is within Spain, While the 
actual crest-line is commonly of Palaeozoic slates and schists, the 
western Pyrenees consist mainly of Upper Cretaceous limestone 
plateaus, cut into by the torrential headstreams or the Nive, Saison 
and Aspc, 

The central Pyrenees comprise a scries of massifs, eroded into 
serrated ridges and craggy peaks by the deep valleys of the head- 
streams of the Adour, Garonne and Ariegc. These form the isolated 
valIcy-pay.r--the Vallde d'Aspe, the Vallde d'Ossau, the Val d’Aure 
and many more* The characteristics of the high mountains here have 
already been described. 
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The eastern Pyrenees, to the east of the Col de la Perche, partake 
or a different character, since they consist fundamentally of a series 
of easterly trending ridges and massifs—Corbftres, Canigou and 
Alberes, penetrated by the longitudinal vales of the Agly (Fcnouil- 
(edes), the Tet (Coiifleni) and the Tech {Vallespir), each opening into 
the Plaine du Roussillon (see p, 44!}, The frontier here swings south 
along the eastern margins of the little state of Andorra, leaving the 
whole Carlitlc massif and the upper pan of the Segre valley (known 
as Cerdagne) its France. Thus Cerdagne and Conflenl form two 
high-level rallies montaguards. There are also high-level plateaus, 
the fiaulcs plaints, notably those of Qutfrigut, Sault (sometimes 
known as the Pays de Sault) and Capcir, the upper valley of the 
A tide on the eastern flanks of Carlitte. Much of this lofty area, 
covered with glacial and fluvio-glacial debris brought by the Quater¬ 
nary glaciers from the adjacent mountains, lies at altitudes above 
5,000 feet* 

The Corbieres massif is not structurally part of the Pyrenees. 
Culminating in the Pie de Rugarach (4.03S feet), it is a mass of 
Palaeozoic crystalline rocks similar in character to the Montagne 
Noire beyond the Audc valley, and is in effect an outlying mass of 
Kercynian rocks. 1 

CLIMATE 

The Pyrenees reveal the usual diversity of climatic features of 
mountainous areas, with both temperature and humidity modified 
locally by altitude and aspect. While the French Alps form a broad 
system trending from north to south, from continental to Mediter¬ 
ranean regimes, the Pyrenees are orientated from west to east, from 
Atlantic to Mediterranean regimes. The Pyrenees are neither so 
lofty nor so extensive, but nevertheless their dimates reveal very 
considerable contrasts. 

In the eastern Pyrenees conditions partake of the Mediterranean 
cl i mu tic regime, and the features of the plain of Roussillon (see p. 442) 
are gradually modified towards the west. The mean annual rainfall 
varies from about 26 to 32 inches; Mont-Louis in the Conflcnt 
receives 31 inches, two-thirds of which falls in intense downpours 
during the autumn months. There is a marked contrast in the pre¬ 
cipitation received by places in the deep valleys and on the inter¬ 
vening uplands. The line of the Con Rent and Cerdagnc valleys, for 
example, forms in O. Faueher's expressive phrase, 'une sarte de 
couloir de sdekeresse *; Puigccrda just inside Spain receives only 
23 inches, while Canigou further east has a precipitation of 35 to 
40 inches, This same contrast is shown in the valley of the upper 

1 J. Mataurfe, 1 Le Relief dcs Corbiires Orientatein A. <Je G. (19J0), vol, lis, 
pp. 2J9-6S, contains a detailed morphological map and sections of the massif. 
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Aricge; while Tameon at L56Q feci receives 31 inches, Saurat ten 
miles 10 ihe wc$l and at twice the altitude has 6S inches. Tem¬ 
peratures too vary strikingly with position and aspect; the valleys 
extending into the uplands from Roussillon have the same high 
temperatures in summer, with means of 7Q a to 75° F. in summer 
(A mili c-lcs-Bains in the Tech valley frequently records 85° F.}, while 
on the surrounding plateaus snow lies for several months and can 
be expected regularly down to about 2,000 feet. 

The western Pyrenees reveal, on the other hand, obvious indications 
of an Atlantic regime, with cloudier skies and an annual precipitation 
varying from 40 to as much as 60 inches on the west-facing ridges 
The distinct autumn-winter maximum is the result of depressions 
moving eastwards from the Bay of Biscay to the Mediterranean along 
the northern flanks of the Pyrenees and through the Carcassonne 
gap. Hendayc* for example* has a mean annual precipitation of 

37 inches; the driest month is July with 2*4 inches, the wettest is 
October with 5 5 inches. 1 

The central Pyrenees naturally form a zone of transition between 
east and west* though altitude and aspect induce considerable 
modifications. Thus Arreau at an altitude of 2,300 feet receives 

38 inches of rain, compared with twice as much in the lofty N£ou- 
viclle massif to the west. The deep valleys of the western gaves f open 
[o moist north-westerly air-streams, have an appreciable rainfall; 
thus Bedous in the valley of the Aspe has 54 inches, Laruns in the 
Gave tTGssau about 64 inches. On the other hand, further up the 
g&ves the total diminishes as the result of shelter: while Lourdes 
in the valley of the Gave dc Pau at an altitude of I S 3I2 feel has 
51 inches, Argeles further up at 1,500 feet has 44 inches, and Luz at 
2,326 Teel only 35 inches. However, Gavumre, higher up still at 
4,450 feet in its basin among high peaks, has 48 inches. 

It must again be emphasised that locally the Pyrenean climates 
show great variations. As in all mountain regions, the importance 
of aspect is reflected in land-use and settlement between the sunny 
side of a valley (the Alpine adret, known in the Pyrenees as the 
soutane, sola or solatia) and the shady side (the abac or uhaga). 

Snowfall.—As the greater part of the precipitation is received during 
the winter half-year, much of it falls in the form of snow r The area 
of permanent snow is small in the Pyrenees, as has already been 
stressed, the result of their southerly latitude* limited altitude and 
esposure to mild air-streams from the Mediterranean; during the 
long warm summer the snow* vanishes from all but the highest 

1 Features of the climate and vegetation zones of the western Pyrenees are 
given by H. Boesch, 'Die Nalur im BaskenCind \ in Gevgrvphka Helvetica i\9$5) r 
vql. x* pp. J 36-44* 
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sum 111 its and north-facing cirques. The permanent snow-tine there¬ 
fore lies as high as 9,200 feet even on the north side of the ranges. 
The winter snowfall is, however, considerable, much greater in the 
Pyrenees than in many parts of the Alps, and the high massifs wear 
'ui! magnijiqmi mein lean (riverniri\ The observatory on the summit 
of the Pic du Midi dc Bigorrc usually records a depth of at least 
twenty feet during most winters; all the passes are blocked for vary¬ 
ing lengths of time, many of the high villages are virtually isolated, 
and winter sports have developed in a number of places. The central 
Pyrenees are in fact covered on an average for a hundred days above 
4,000 feet, for about 170 days above 6,000 feet. This duration of the 
snow-cover is much shorter on the eastern flanks. The snow-line 
retreats with amazing rapidity in early summer, and the mountains 
assume a piebald or striped aspect. Avalanches are widespread and 
swollen torrents foam down the valleys; many streams are in fact 
sustained in volume during the summer by snow-melt, especially 
valuable in the drier eastern valleys, which can use water from the 
melting snows of Canigou and Carlilte for irrigation. 

LAND-USE AND AGRICULTURE 

Five departments whose southern boundaries coincide with the 
international frontier cover the French Pyrenees and their foothills 
Basscs-Pyrdnecs in the west does, however, include the Basque 
coast lands and part of the Adour lowlands, while Pvrenees-Oricn tales 
contains the plain of Roussillon. Hnutes-Pyr&nJes and Ariege 
consist almost entirely of the main ranges and foothills Haute- 
Garonnc is least representative of the Pyrenees, for, as its name would 
imply, it comprises for the most part the valley of the upper Garonne 
and includes that pan of the Basin of Aquitaine around Toulouse: 
only a narrow ‘peninsula’ runs up the valley of the Pique to the 
frontier. The official returns for the other four departemetus do. 
however, afford some indication of land-use in the Pyrenees generally. 

Land-Use. 19SH 
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[fie Woodlands. —The character of the Pyrenean woodlands empha¬ 
sises the contrasts between the Atlantic and Mediterranean margins. 
The more humid western uplands were once covered with magnifi¬ 
cent forests of ash, which still clothe the steeper slopes, together with 
considerable areas of chestnut. The largest forest is that of l rati,* 
which runs tip to and beyond the frontier to the west of the Pic 
d'Orhy; it occupies about 5 fc 900 acres, of which about 4,700 are still 
effectively wooded. In the central Pyrenees the beech is dominant 
on lower slopes, succeeded by spruce, mountain pine, larch and 
Scotch fir. On the valley floors, where not cleared for agriculture, 
arc copses and lines of planes, poplars, maple, hazel, lime, birch and 
alder, nurtured by the adequate precipitation. In the east the various 
Mediterranean oaks (especially kerm- and cork-oaks) gradually 
become dominant, with pines at higher altitudes. 3 

The story of the gradual past destruction of the forests is much 
(he same as elsewhere in western Europe; the iron-forges of the 
Pyrenean valleys required charcoal, irees were felled for limber, 
especially for shipbuilding, and the montagttards pyrenieni attacked 
the woodland both from above and below to increase their pasture 
and arable land- Frequently they resorted to burning to produce 
the cleared lands, the artigues. The flocks and herds, especially of 
goats, prevented regeneration by their dose grazing ; in the western 
Pyrenees constant pollarding of the ash-trees to provide green shoots 
for fodder ultimately destroyed many trees. Devastation has been 
w orse in the eastern uplands, where much of the former woodland 
has degenerated into either a garrigue of thyme, lavender, dwarf 
laurel, oleander, aloe and eislus on the limestones, or a maquis of 
dwarf evergreen oak, broom, ho* and other shrubs on siliceous 
rocks. Much land in the east and centre is smothered with a dense 
low scrub of dwarf rhododendron, which, masking the uneven 
bouldcr-strewn s urface, Forms di fficu 11 terrain to cross. 1 n t he mots ter 
west the bracken-fern has spread widely; it can be cut for litter but 
it spoils much grazing land. 

Some afforestation has been effected during this century, and many 
of the Pyrenean valleys owe much of their charm to their wooded 
appearance. The forested area has in fact been increased by almost 
a fifth during the last fifty years. Some of this is regarded as forcts 
de protecting planted as avalanche-breaks on the hillsides, onto check 
landslides and hold the otherwise terrains mobiles. Both Smtc- 
and communally-owned forests have increased appreciably in area. 

1 G. Vicrs, + La ForSt d’lrati', in R,G,P.S^Q r (1955K vol. pp. 5-27; this 

deals with past destruction and present measures ofmainte nance andatTorestatioiu 

* Sec fi) M. Sone r Lej Pyre wits mddiferrtmfrmejr Etude tfe ptegraphte hiafogique 
119 D); (ii) H + Ciauvsen, Vdgtftationde iamoitteoria-niaia (1926); and {iii ) 
by t he same a uthor, Gfographb hoiuniquz zta^ricok des Pyrenees- Orientates (1934), 
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Pastoral Farming.— The table on p. 678 dearly indicates that both 
ia vie pastorate and la vie agricole contribute 10 the Pyrenean 
economy, the former dominating in the high valleys, the latter in 
the cast and on the Aquitaine margins. 

in the four ddpartements the numbers of sheep (674,000) and of 
cattle (679,000) are remarkably simitar, the result of a long steady 
decline during the last century in the former and a corresponding 
increase in the latter. Most of the livestock arc found in the west and 
centre, and Basses-Pyrenees had more than a third of each. Several 
breeds of sheep are represented, some the product of merino crosses; 
in the high mountains can be seen some attractive long-haired 
varieties. They are kept for wool, meat and milk; in the central 
Pyrenees much ewes' milk cheese is made, while from further east 
' raw* cheese is sent to Roquefort for final processing. More lamb 
and mutton is eaten in the towns and villages along the Pyrenean 
flanks than in any other part of France. 

Cattle arc also more common in the west and centre; only 
I8,1HK) animals, mostly in the high h3sjns, were recorded for 
Pyre nees- Orient a les in 1958, They are kept both for dairying to 
supply milk to the Pyrenean towns (notably the cream-coloured race 
lourcltji.he 1 and (or making the various frontages ties i 7 j 1 resides, and 
also to sell off as stores to the farmers in the plain of Aquitaine and 
as calves for veal in the markets of Bordeaux and Toulouse. Manv 
are still used as draught-animals, especially in the high valleys* 
Goats totalled only 16.000 in 1958, more than hatf of them kept in 
the garrigue country- of the cast; the herds of silky chores ,wires 
a rc a familiar sight high up on the mountains. The western Pyrenean 
valleys have long been famous for horse-rearing; these animals are 
still widely used for draught purposes. About 21,000 were present in 
1958, mainly the agilv cht , \ol ntivarrais and the race ariegeoise. In 
some valleys herds of brood-mares are kept from which" mutes are 
bred (especially in the head-valleys of the Ariege) for export to 
Spain. F 

A pattern of life has evolved which utilises pastures at different 
altitudes at various times. 1 The water-meadows on the flat vallev- 
floors are crossed by countless runnels fed by the streams descending 
the steep sides; here the animals graze in spring and autumn while 
m summer a crop, someti mes two, of hay is taken. The area devoted 
to fodder-crops has increased appreciably, notably of lucerne grown 
under irrigation, in winter the cattle are stall-fed in the granges- 


1 Much has been written ©a this subject. See, for example H CavaiSJAs La 
Vie pastorale el apricote daw let Pyrenees de i Covet, de CAdauret a 
Elude de gdograpkie humaine (J93l>; and M. Chevalier. La Vie LLaiL Jaw 
let PyrMes arUgeohes (1956). the (alter is a monamenul volume aMM, to 
with 854 references, many maps and same superb photography ^ 
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efables t and many sheep move down to the gravel-covered plateau of 
Lannemezan* to the lower lands of Armagnuc and Comminges, to 
the Adour lowlands* and in the east to the lowlands along the coast 
of Languedoc. 

In summer large numbers of animals are taken up to the high 
pastures (known variously as plas n piamibes, coames or comas)* 
following the receding snow-line. Some are open grass-slopes on 
the mountain sides, others on valley-benches near the little summer 
hamlets are carefully surrounded by dry-stone walls and improved 
by fertilising. The name estives or esriberes h sometimes given to 
these high pastures, hence the term estiwge used for the summer- 
pasturing of animals m the Pyrenees and other mountainous districts. 
The families looking after the animals live in little summer hamlets 
(commonly known as germs), or in isolated cabanes and bergeriexJ 1 
For centuries the moftiagmrrfg have jealously guarded their rights 
ol movement and pasturage, frequently held in common by a group 
of communal proprietors known variously as a syndics f, a vesimt, 
a vektnat or a commission; they could, for example, lay dow n the 
exact date of opening a particular pasture to the animals (the 
L ddvefe\ usually in late May) and of its closure to grazing {the * refe*}. 
The movement of the animals follows routes delineated by long 
custom, similar to the dratiles of the C£ venues (see p. 551), but here 
known as cumins raimidcrs T safeguarded by Treaties of covenanted 
entry’ (traites dc He et passetie „ or psceries or faceries). These 
rights are especially common and jealously preserved in Cantgou 
and Carlitte, where the sheep come up from the Mediterranean 
coast lands. Though transhumanee and stock-rearing generally has 
declined during recent decades, as evidenced by the many deserted 
farms and cnbatles in the hills, this routine of life still persists in 
many Pyrenean valleys. 2 One reason For the decline in the move¬ 
ment of cattle h that now many remain on ihc valley-floors during 
the summer, when their milk finds a ready market in the popular 
resorts for which the estives are too far distant. Another develop¬ 
ment has been of co-operation in the handling and processing of 

1 These are given numerous local names, including tayolors, Josses, cujafas, 
arrys, orhys, Hordes and pardinas. The muftiplidty of these and other names is 
due 10 the fact that in the Pyrenees are spoken Basque, Catalan and the fangue- 
docien, gas&w and bcarttais dialects, 

1 See, for example, in addition to M. Chevalier {op. cit y (i) H. Cavaiites, La 
Traashumance pyrdn&mK et fit circulation dcs trotipeaux dans ies plaints de 
Gascogne (1931); (il| M. Chevalier, 'Lcs C&ncttres de la vie pastorale dans Je 
bassin supcricur dc rAri£ KC \ in R.G.P S -Q, (1949). vat xx r pp, 5-84 ; and (iii) 
TIi. Lefebyre, k La Tmnshumance darts les Bassfis^Pyrentes'. In A. de G . (1923), 
vol, xxxviii, pp. 15-60. The last distinguish^ five distinct types of movement, and 
provides two detailed maps (pp. 39 and 53) which show actual mutes between 
the villages and their habitual hill-pastures in summer and the lowland pastures 
of Aquitaine in winter. 
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mil k- I- or example, the Societe des Frontager ies d' Oust has establish¬ 
ments at Sl Girons and Mas sat, and numerous collecting points are 
served by fleets of lorries* Butter and cheese factories (th tfrumeres) 
have been established at many towns in the lower parts of the valleys. 1 

Arable Farming* —Within this upland area there is inevitably a 
scarcity of good soil, and smal 1-scale cultivation is found practised 
where possible on valley-floors away from the water-meadows, on 
alluvial fans, and on carefully terraced slopes, usually with the lower 
edges of the fields protected by dry-stone walls. Some of the high 
basins, such as that of the upper Adour near Bagneres-de-Bigorre, 
have flat floors of alluvial soil under a continuous carpet of strip- 
cultivation. Some land has been improved by fertilising, as evi¬ 
denced by the replacement of buckwheat (and in parts of rye also! 
in favour of hard wheat or in the west of maize. Much poor or 
marginal land has been turned into improved pasture or put under 
fodder crops. Each of the four departements has more than half of 
its arable area devoted to cereals, except for Pyr^nees-Orientalcs 
where it falls to a third. Basses-Pyrcnees and Ariege have a third 
of their arable areas under fodder crops, the others about a fifth. 
The overall pattern is thus generally very similar. But in detail 
contrasts between the western and eastern uplands are again apparent. 

In the west maize rivals wheat, with rye in the higher valleys, and 
large areas of potatoes, haricots, pumpkins and other vegetables are 
cultivated. There are some vineyards, but the orchards of apples, 
cherries and plums are far more extensive. Groves of walnuts and 
hazel-nuts are succeeded on higher slopes by woods of sweet chest¬ 
nut. In the lower valleys, market-gardens now cover a large area, 
supplying the tourist centres daring the summer months. In the 
central Pyrenees wheat increasingly supersedes maize, and rye and 
potatoes are grown in the higher valleys. Peaches, apricots and vines 
appear on sunny south-facing slopes. 

In the eastern Pyrenees the agricultural systems are really tongue- 
like extensions of the Mediterranean patterns of the plain of Roussil¬ 
lon, occupying the rallies moniagnardes 1 and the hautes plaiaes. 
Among the rock-ridges of the Corbiercs and the Alberts, with their 
stony wastes, has developed a typical Mediterranean terrace cultiva¬ 
tion of vines, olives, almonds, peaches, apricots, even oranges and 
pomegranates sn favoured places, nurtured by streams from the 

1 For example, see M. Brcssotc and \f, Chevalier, ^'Industrie laitKSre dans 
]es Pyrenees ArLcjseois«\ in R.G.F.S.-O r (1951), voL xxri, pp, 7J-90; this pays 
special atteutkjD to the Baliongue, where ihc canton of Carillon is known as 
Ve pays dnfruiiMm\ 

1 An attractive study or Lind-use in an cast Pyrenean upland valley based on 
intensive field-work, is given by K. Peauie. b Tb c ConfknE : a study in 'Mountain 
Geography \ in G.fl. (1930k VOL xx. pp. 245-57. 
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melting snows of Canigou. On the high plains of Capcir and Cer- 
dagne are orchards of pear, plum and cherry, growing superb 
dessert-fruit for the Paris markets; the pears of Qsseja and the 
cherries of Ceret 1 (the upper Tech valley) are renowned, the former 
being the first to arrive on the markets of northern France. Else¬ 
where fields of hard wheat are cultivated in small basins. In some 
of the higher valleys and basins, such as the Conllent, much of 
the land is devoted to the cultivation of grass for hay and of fodder- 
crops by intensive fertilising and irrigating ; this provides winter-feed 
for the cattle coming down from the high pastures. Apples are 
specially grown in these high valleys, often in orchards laid down to 
meadow-grass, 

POWER AND INDUSTRY 

Hydro-Electric Power,— The Pyrenees possess a large potential, a$ 
yet only partially realised, of hydro-electric power,* for they have 
the advantages of copious precipitation, long vet accessible steep¬ 
sided valleys running far into the uplands towards the main Crest¬ 
line, and a multitude of rock-basin lakes at a high altitude which 
require only small barrages to increase their storage capacity appreci¬ 
ably. Many of these lakes are at heights exceeding 6,000 feet, and 
their outflow into the main valley provides a fine natural head, A 
few larger barrages have been constructed to create new reservoirs, 
such as Puyvalador at a height of 4,600 feet in Capcir and Bouil- 
louses on the edge of the Carlitte massif. But there has been no 
major construction of barrages as in the Alps, Rhone valley and the 
Central Massif- 

The emphasis has been on the creation of a large number of small 
enterprises, rather than of a few-- major stations. Development 
started rather later and more slowly in this relatively isolated part of 
France, to meet local industrial needs and to supply the electrified 
lines of the former Midi railway company. The first high-tension 
transmission lines in France were in fact built from small stations in 
the Aude valley to Carcassonne and Narhonne as early as \9QL In 
1910 the Orlu station in the valley of the upper Ariege had a head of 
water supplied by a chute of 3,071 feet, at that time she highest in 
Europe, After the war of 1934-18 much progress was made, acceler¬ 
ated and co-ordinated by she work of such groups as the Union des 
Froduc fears <TEkctrkiti des Pyrenees Ocdden fates and the Union 
Fyrinienne Eleetrique, and stimulated by electrification of the rail- 

1 For a detailed study of orchard cultivaliQTi in ihc high valleys, see P, Fencton* 
+ La Culture des eerisiers dans la region dc Ceret \ in R.G.PS.-O, 11952). vol, 
xxiii B pp. 5-28* 

*■ A surrimafy of the position before the war of 1939-45, with details of 
installations, is afforded by L. tkibonncau, L'Energie ffcctriquc dans fa region 
pyre neenne (1941). 
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ways carried out by the Midi company. By 1939 the Paris-Hendaye 
line had been electrified throughout, together with the transverse line 
front Bayonne via Toulouse to Beziers and also the two trans- 
Pyrenean tines. Since the war of 1939-45, Electrieite de France and 
the S.N.C.F , have pursued a steady policy of development. Severn! 
new generating-slat ions have been constructed, and the considerable 
activity' of the immediate post-war years culminated in the opening 
in 1948 of stations at Aston (Ariege valley), Fabrics (Grave d’Ossau), 
Bordes (Lcz valley), and Cicrp (near the confluence of the Pique and 
the Garonne), followed by the Rouze station in the Aude valley in 
1949. The latest is the Pragneres station in the valley of the Gave de 
Pau. I nail ninety-eight stations were in operation in 1958, grouped in 
lines along the main valleys. Most of them are small in comparison 
with those of the Alps and Rhone valley, and only four (Mi^gebat, 
Pragneres, Aston 1 and Portillon) have an ins!ailed capacity exceeding 
50,000 kw. 

The main transformer stations arc at Laruns and Pau for the 
western group of stations, at I.anncmczan Tor the central group, and 
at Sabart in the east. While the power-stations mainlv supply local 
industry and the railways, they also make a contribution to the grid. 
From Lanncmezan a 220 kv line runs north-east to Momauban, 
and 150 kv lines to Pau, Dax and Bordeaux and also to Toulouse, 
A new 160 kv line has been constructed from the Ariige valley to 
Narbonnc, Blzicrs and the Rhone valley. 

At the beginning of 1959 the total installed capacity of the Pyre¬ 
nean stations was I -46 million kw, responsible for an output in 1*958 
or about 4,612 million kwh, or about one-seventh of the total French 
hydro-production. 


Industry.—The Pyrenean valleys are the scene of two contrasting 
types of industrial activity, as in the Alps, though developed to a far 
less degree. On the one hand are the old craft-industries on the 
other the new factory industries based on hydro-electricity The 
former made use oT locally produced wool, (lux and hemp, of timber 
from the mount am-forests both for fabrication and for charcoal- 
burning. of small deposits of iron- and non-ferrous ores, and of 
plentiful supplies of fresh water. Many activities grew as the result 
or isolation and the need for self-sufficiency; these included the 
spinning and weaving of woollen cloth Tor clothing. Later the 
manufacture of cotton and silk developed. These textile industries 
were widely spread, but were particularly important at Campan and 
Bagnircs-de-Bigorre in the Adour valley, at Nay on the Gave de Pau 


* In 1958 the Aston station produced 279 million kwh. the new Vltfwbal 
Station 221 million kwh; these were the only Pyrene-in stations appear amon* 
the official French hit of hydro-staiions with a n output of 200 i™ h 
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at Ancizan and Sarrancolin in the valley of the A ore, and at Lave- 
lanct in one of the side-valleys of the Ariege. 1 Wood-using industries 
included the manufacture of dogs and sabots (especially in the Pays 
Basque), of furniture. rosaries and religious statuary. Iron-ore has 
been mined, smelted with charcoal and used at the forges for many 
centuries, in Canigou since at least the twelfth century. The forges 
at BaTgorry and Banca in the west* at Louvie and Arlhey in th $ gave 
valleys, at Foix (one of the chief sources of French wrought-iron 
under the anden regime) and elsewhere made iron objects in great 
variety, including cannon for the French navy. Nails were produced 
at Urs and Barguillere. 

Many small-scale attempts have been made to mine and refine 
various non-ferrous ores h Including even gold from the river-gravels; 
the hi 11-sides reveal here and there the scars of ancient workings but 
little has been won, and as D. Faucher expresses it ,'quant aux mines ; 
kormis ccttes defer, quelle lamentable liistoire\ Some bauxite is 
worked at Fdreille and Roquclixade. 

The iron and steel industry has a considerable present-day 
importance. The ore, mostly haematite of fifty to sixty per cent 
metal content, is found in the limestones of the Ariege valley near 
Vtcdessos and Rabat p and in Canigou (Fig. 72)* While many of the 
small scattered deposits are now exhausted, the Pyrenean mines still 
make a useful though fluctuating contribution. In 1913 they pro¬ 
duced 370,000 tons and in 1929 about 230,000 tons, but during the 
economic crisis between 1932 to 1936 output fell to a mere 22,000 
tons, though there was some recovery to 109,000 tons in 1939, Since 
the war the deposits have been vigorously worked, and a yield of 
130,000 tons in 1946 had been increased to 273,000 tons by 1958. 
The modern Pyrenean steel industry dates from the opening of three 
blast-furnaces at Taraseon in 1864-7* using Vicdessos ore and coke 
from Deeazeville and Carmaux, Later electric furnaces were 
installed at Panders. These two centres produce about 20,000 tons 
of steel a year, mostly of high-grade alloys or special quality steels. 
Some special steels are also made in electric furnaces at Rebouc, 
various alloys at St. Antoine and ferro-silieates at Mcreus, 

1 he availability of power has facilitated some development of the 
electro-chemical and dcctro-metallurgical industries, Aluminium is 
refined at Auzat and Sabari in the Vicdessos valley, and at Bcyrede 
in the Aure valley. To the south of Lourdes in the Gave dc Pau 
chemical factories at Sou torn and Pierrefute-Ncstalas manufacture 
nitrogenous and phosphoric fertilisers respectively. A factory at 
SarrancoEin in the Aure valley makes carborundum abrasive^ 

1 M. Che va tier. + LTndustric textile pynincerine ei Je iMvdoppemcnt de 
Uvclanet\ in H-G-P,S,-O r (1950). vol. xxi. pp a 43-60; this includes a map 
showing [he location of former and presenNtoy factories iP- 44k 
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Bousscns in the Garonne valley also has a chemical factory* and 
Marignac near ihe Garonne-Pique confluence produces explosives. 
These factories form small oases of industrial activity in the Pyrenean 
valleys, contrasting markedly with the predominant vie pastorale and 
vie agricote. A rather more extensive area of industrialisation on 
the Pyrenean Hanks is the triangle between Tarbes, Lourdes and 
Bagneres-de-Bigorre.* Here are located the Bazet factory just north 
of Tarbes w hich makes insulators, the large electrical and mechanical 
engineering plant of ihe Akthom company at Tarbes, an arsenal at 
Tarbes, two electrical and mechanical engineering plants at Bagneres 
(one making equipment for the 5,.V,C,F), and the Morane aircraft 
works at Ossun, between Lourdes and Tarbes, 

Quarrying is still active, working limestone for cement in the 
valley of the Oluron, and marble at St. B£at, Campan, Sarrancolin 
and Arudy, to be processed at Bagneres; part of Napoleon V tomb 
in Les Invalided in Paris came from Pyrenean quarries. One large- 
scale operation is the quarrying of talc (hydrous magnesium silicate), 
which occurs as large interlamjitations within masses of mica-schist, 
and is worked at the quarry of Trimouns in the St. Barthdlemy massif. 
This, with an annual output of 85*000 tons, is the largest individual 
talc quarry in the world, and Prance once had a near monopoly of 
this material, though today only about ten per cent of the world 
output is produced. 

One further contribution to the economic life ofthc Pvrcnean region 
is the tourist industry, utilising the attractive scenery of mountain, 
forest and stream, the heavy winter snowfall which has encouraged 
winter sports, and the numerous mineral springs. More than fifty 
places have become spas, based on the mineralised springs which 
issue either from the margins of igneous intrusions or from the 
Triassie rocks. Many towns have in their names the elements 'eaux \ 
'themes' or 'baits*': Eaux-Chaudes and Eaux-Bonnes, Ax-les- 
Thermcs, Ame l i e-lcs-Bains und many more. 2 Le Boulou in the valley 
of the Tech is sometimes known as the Vichy of the Pyrenees*. 3 
Towns such as Pan and Lourdes (see p. 35S) are indeed "the gateways 
to the Pyrenees' and the centres of coach excursions, and Cautcrcts 
is also a winter-sports" centre (Plate LXIV). 

SETTLEMENT AND COMMUNICATIONS 

It is obvious that the Pyrenees stand out as one of the sparsely 
populated parts of France; in 1954 the average density per square 
mite in Haules-Pyrfn6?$ was 117, in Ari£ge only 75. Further, the 

■ F. Duehcmm, H L/Industrie moderns i Tarbes ct dans sa region' in 
JLGJ>^0* Cl9m voL xxvk pp, 176-89. 

* pGiaik* wEih a map. arc given by R. Balsemle, Les Stations ihermale^ 
fniinraLscs', in R*GJ>-S*-Q.( I&S5>, vol. xxvi P pp. 292-306. 
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population of the higher valleys is steadily declining, a phenomenon 
common in many of the mountainous parts of Europe, 1 Large 
areas on the high frontier ridges, on the dissected plateaus between 
the north-flowing rivers, and on the steep forested slopes, are quite 
unpopulated. Between these empty areas long strips of population 
extend along the valley-floors: at their heads arc the temporary 
summer dwellings of the shepherds and a Tew permanently inhabited 
villages such as Gavarnic on the Gave de Pau, Farther down are 
larger settlements—small market-towns, resorts and sometimes 
centres of small industries. Each valley has one or more such towns 
—Accous on the Gave d'Aspe, Laruns on the Gave d’Ossau, Luz on 
the Gave de Pau, Arreau in the Neste valley, Bagneres-de-Luchon in 
the Pique valley, St. Beat on the upper Garonne, Vicdessos and Ax- 
Ics-Thermcs 1 in the Ariegc valley, and Mont-Louis high up in the 
Cenflent. Longitudinal (west-east) communications were for long 
difficult or impossible, and so the contacts of each valley have tended 
to be with the margins or the plain of Aquitaine !o the north. Small 
towns therefore grew up at the mouths of the valleys—St, Jenn-Pied- 
dc-Port and Mauleon in the west; Arudy, Lourdes. Bagneres-dc- 
Bigorre and Montrfjc&a j n the centre: Foix in the cast. The 
development of industries in the triangle between Tarbcs. Lourdes 
and Bagneres-dc-Bicortc has led to an area of dense population; 
there are some 57,000 people in Tarbcs and its six adjacent communes 
in what forms an 'agglomeration bigourdar>e\ including 3,500 to 
4,000 Spaniards. Towns on the southern edge of the plain of 
Aquitaine, such as Pau. Tarbes and Pamicrs, act as minor regional 
centres for the uplands to the south, and indeed the spheres of influ¬ 
ence of Bayonne, Toulouse and Perpignan extend into the Pyrenees. 

In the extreme west lives a group of people, the Basques, whose 
identity has given rise to the district-name of Pays Basque. The 
Basque tongue (an interesting linguistic problem since it seems 
to be related to no modem European language) is spoken by about 
100,000 people in France, and by five times as many in Spain, 
Though divided by the frontier, the Basques retain much individuality 
besides their language (though only those living in remote valleys do 
not speak French as well), including their customs, folk-dancing, 
costume and their game of pdafe. 


Communieations. —The limited pattern of communications reflects 
the difficulties of the mountain terrain. The south-north valleys 


1 This problem is discussed by G, Lesenne, 1 Le Dcpcuptcment tics taUces 
d'Areclis, d'Azun el de Cautcrels: ws causes el s* consequences , in 
a C P.S.-O. U956), vol. Wtvii, pp. 135-60. 

’» j. Rchoul,' As-les-Thermes; etude ueosraphique’, in R.G.P.S.'O. II9J9), 
vol. x, pp. 117-37. 
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contain cul-de-sac roads, linked with one main longitudinal route 
(NIJ7) which runs from Bayonne via Pau, Tarbes and Foix to 
Perpignan, parallel to the frontier but twenty-five to thirty miles 
away from it. Other links between the Pyrenean valleys arc indeed 
difficult; it is possible to cross from the valley of the Ossau to that 
of the Pau over the winding Cols de Soulor and d'Aubisque (5,610 
feel), or from Pau to the Adour valley by the magnificent road 
over the Col de Tourmalcl (6,939 feet). These and other roads have 
been considerably improved in recent years to cope with the tourist 
traffic. But many of the high valleys are linked, if at all, only by 
mule-tracks. A continuous ‘Route ties Pyrenees * can be followed 
only in the east. Most of the roads in the High Pyrenees are snow- 
blocked from November to May or even later. 

Many tracks lead up to the high ports and hreckes on the 
front ter-ridge, and five cross into Spain—the Roncesvalles in the 
west, the Sompon and the Pourtalei near the Pic du Midi d'Ossau, 
the Envalira and the Puymorens. The highest, the Envalira, rises 
to 7,897 feet, linking Ax-les-Thcrmes via the little slate of Andorra 
to Lerida; it is blocked until late June. Another road into Spain 
follows the valley of the Garonne from St. Heat into the Vat d'Aran 
and on to Viella, Tram where one can proceed to Lerida cither via 
the Col de Bonaigua or by the road-tunnel under the Col dc Viella. 
The easiest routes into Spain are by way of the west flank from 
Bayonne either to San Sebastian or Pamplona, from the Tct to the 
Segre valley bv the low Col de la Perchc, and in the east from 
Perpignan over the Col du Perthus. 

The Pyrenean railway systems are even more limited, although 
the Hcndaye and Cerbere lines around the western and eastern 
Hanks were opened as early as 1864 and 1878 respectively. The Col 
dc la Perche was traversed by a narrow-gauge line to the Spanish 
frontier at Bo urg-Madame in 1911, but a crossing of the main 
frontier-ridge was not effected until 1928, when the line over the Col 
de Somport was opened; this required sixteen tunnels, including 
one at the summit (attitude 3,973 feet) nearly five miles long. In the 
following year another line was completed from Ax-lcs-Thcrmes up 
the Aricgc valley to the Col de Puymorens, under which the line 
passes in a tunnel nearly 34 miles long at a height of 5,141 feet, then 
descending to the frontier-station or La Tour-de-Carol, These two 
lines arc but little used, except for tourist-traffic within France, for 
the change of gauge at the Spanish frontier prevents any through- 
traffic. The remaining Pyrenean lines eompri.se short lengths 
running southward up the valleys to towns such as Cautcrcls, Arreau 
and Luchon. 
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Footnotes have been used throughout the test to Indicate books and 
articles to which specific reference has been made. The names of journals 
quoted frequently are abbreviated, as shown in the following list; those 
to which only rare reference is made arc quoted in full 


A. de C + 

B. S, Bilge El G. 
B.S.R. G. 
EG, 

GJ. 

G.R. 

R.G.A, 

R.G.PS.-O 

TESG. 

T.K. Ned, A,G. 

T r P,R. 


Annates dr Geographic 

Bulletin de la Socle te Beige des Etudes Gevgraphfanes 
Bulletin de fa Societe Roy ate Beige de Geographic 
Economic Geography 
Geographical Journal 
Geographical Review 
Re cue de Geographic Alpine 
Revue GSegmphique des Pyrenees et da Sad-Quest 
Tijdschrift voor Ecommiscke en Social? Gcografie 
Tljdschrift van kef Koniaklijk Uederlmdsch 
A antnjkskimdig Genootschap 
Town Planning Review 


References quoted in the footnotes are not repeated below, except 
where they are of specific interest. It is necessary to summarise here more 
general sources, including statistical material. 

Statistical Sources 

Each of the four countries has an active government statistical depart¬ 
ment. These are ri) for Belgium the tnsrlmt National de Statist ique [44 
Rue de Louvain, Bruxelles I; lii) for France the last inn National de la 
Statistfane et des Etudes Etonomfaues <29 Quar Branly. Paris t 7 - ); (Mi) for 
Luxembourg the Office de fa Statist fane Ge tier ale 09 Avenue de la Portc- 
Neuve T Luxembourg); and fivi for the Netherlands the Centra®f Bureau 
%oor Statistiek {'s-Gravenhage). Each of these organisations publishes a 
statistical year-book of immense value: the Armuaire statist fane de fa 
Bekfaue et du Congo beige, the A/imtaire statisffaite de fa France, the 
Anmmire statist ique {Grartd-Duche de Luxembourg) and ihe Jour differs 
wor Nederland, Each of these lists as an appendix she considerable 
number of other more specialised publications which cover every aspect 
of national life. 


General Works : Belgium 

I. Bibliographic gcographique de fa Be fgfane, compiled by M. E. Dumont 
and L. de Smct (1954 and I960); this is a vast compendium of 
references. 

1 Atlas de Belgique, in course of publication by the Comite National 
de Geographic ; this provides a series of beautifully printed maps 
on the standard scale of 1; 500,000, 
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G90 bibliographical note 

3. A. Demangcon, Belglque-PoyfrBas-Liixembourg (1927), which is 
the second volume of the Giographie t miversclk, 

4. M. A, Lefevrc, Notice sur la carte Qra^hydrograpkiqve de Belgique a 
/; 500fiOO < 1937), which provides an admirable summary of the 
structure and relief of the country. 

5. W. Tuckerrmmn, Ldndcrkunde der Niederfamle rnd Belgians (1931). 

Fiance 

I Regions giographiques de fa France (1953), produced by a Com¬ 
mission Ceitirak (including E, de Martonnc and M Cholley) fat 
the InstlUit National de hi Siatistfaue et des Etudes Eronomiques* 
with a most useful folding-map of regions and sub-regions. 

2. Allas de France* prepared by the Comile National de Geographic 
founded in 3920 a under the sponsorship of the Academic des 
Sciences. Of the dghi>Mwo projected sheets, sixty-nine hud been 
produced before the war. Since 1945, some revised shccis have 
appeared, forming in effect a second edition. 

3. .4f/uJi aerien, edited by !\ DeiTontaincs and M. Jean-Brunhes. a 
series of live volumes of magnificent air photographs with accom¬ 
panying maps and text* in course of publication. Each of ihc 
major regions of France is dealt with in turn. 

4. O. Barre. L' Architecture du sat de la France (1903). 

5. L- Bertrand. Lea Grandes Regions geafagfques du so! front ah 11935). 

6. L. Bertrand. Histoire giafagique du sol franca is (two volumes, 1944, 
1946). 

7. R, Vidal de la Blache. Tableau de fa geographic de la France 
(19U); this is Tome /, premiere partie* of Mistake de France 
Ulustree. 

y_ j Bj-unhts, Geographic humaine de fa France (two volumes, 1920) 
{tame l" de VHistoire de la Nationfrtmeak?, edited by G . Hanotaux). 

9, A Cholley, R. Glazier and i. Dresch, 1m France fn.d,). 

SO. A. Demangeon r Geographic ecommique a hnmaitte de fa France* 
2- ef 3* vot, du tome vi de la Geographic uni verse fie (1946, 1948), 

H P. Faucher, with twenty-five contributors. La France.' geogmphie- 
fourisme {1951 -2), This magnificent work, in two volumes, deseri bes 
France on a regional basis, with a wealth of maps and photographs. 

12. 3, Fevre and H, Hauser, Regions ef pays de France (3909). 

t3. L. Gatlois, Regions naluretles et norm de pays {1913), a classic 
exposition of French regional geography. 

14, L Gallouedec and F. Maurette* Geographic de la France (n.d.). 

15, L. de Launay P Geologic de fa France (1921); this provides a clear 
account of the regional geology, with a series of folding-maps. 

16, E. de Martonnc, Lei Regions geagraphfaues dc fa France (1921 ). 

17, E. de Martonnc, Les Gramies Regions de fa France (1926). 

|$. E, dc Martonnc, Geographic physique de fa France (1947), F r voL 
du tome vi de fa Geographic irniverseile. 

19. H Ormsby* France: A Regional and Economic Geography (1931, 
second edilion 1950). 
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Luxenlbotirn 

1. A, Deman^con, igispie—Fuys-Bas-Luxembourg (1927)! which is 

(he second volume of the Gi&graphk miimrselfe. 

2. J r Robert* Geofogische Heimatkwde van Luxembourg <I9S6>. 

3. c. Stevens, Note sur la morphologic du Grwd-Duchi de Luxem¬ 
bourg iiUerprelie ddpr&s la carte hypsomefrique d /■ 200JJOG de 
J. Hansen (1928), 

Netherlands 

1. A, Demangcon* Be Ig ique-Poys+Bus- Luxembourg (1927), which is 
the second volume of the Geographic nmversette, 

2. Co mp fes- R cf t das da Co ogres interna lianaf de Geogrtipliie, Amsterdam,, 
1938 ; this contains numerous accounts of various aspects of the 

country. . , , 

j. C H. Eddman. Soils of the Netherlands (1950); this includes a 
most detailed folding-map on a scale of 1/400*000. 

4. F\ J. Faber, Geologic ton Nederland 1 1933). 

5. G. J. A. Mulder (edited), Nandboek der Geagrtifie van Netterland 
(1949 -55); this great work deals with the country boih subjectively 
and by regions. 

b. R. Schpiling, Nederland t Handbook tier Ardrijkskunde I two volumfis, 

1934, 19361 , , J 

7. A, J. Pannekocb (editor), Geological History oj the Netherlands 
(1956); this detailed explanation to the Geological Map of the 
Netherlands on a scale or I .'200,000, in English, is illustrated with 
a large number of maps and plates, and includes many bibho- 
graphical references. 
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iy&rr. i, Strict alphabetical order ci maintained, i deluding composite and 
hyphenated name*. The proper name is given firsl (t-g. Blanc, Month eveept 
where ihc generic name has been integrated [e.g. Mont-Louis). arid also 
where Grand-, Petit, Raut- and are used. 

2r References to maps and their captions are indicated by ffig.l after I he 
particular page number. Plate references axe given in Reman numerals at 
the end- of each fimry. 

3. More important page references are given in heavy type, 

4. Alternative place-name forms are indexed, and cross-referred lo the 
form: actually used in the text. 

5. The following abbreviations are used : C Canal ; rttpf.. <Uparttm*tti : 
E. EliUts ; F. for* ■ I. it< or /JVj . Pee- jPairafr ^ R. 


Aa. R . 76, 79. 82. 143, 152 
Aaist, 150, 151 
Aatsehot, 166 
Abbayt T Lao de I\ 607 
Abbeville, 207 
Actons* 687 
Ache, R., 251, 253 

Adour, Pays de l\ 318 (fig.h 319, 3S5- 
361 ; R.. 314, 351-61 passim, 663. 
671, 674, 682 
Afgedamde Maas. 98 
Afge&krtcn [J h 60 (fig*), 61 
Afsluitdyk, of Zuider Zee, 49-50 
Agile, 436, 437, 528 : Cup d\ 426. 428 
Agcn. 317, 324 
A ge rt a ls, 324-5 

Agty, Massif de l p , 667 : R., 441. 442 
{&gX 444, 667, 669. 676 
Agncaux, Pic des. 639. 640 ffig.) 
Agoui. Massif de l a . 574-5 ; R-* 348* 
349. 350, 574 
Agues sac, 571 

Alum. coalfield. 525, 526 (fig.!. 579. 
581 

A husky. Caussc 4\ 675 
AigJc. F- de l\ 192 

Aigfc. T. power-station* 578 (fig,,), 
579 

Aigletnom, Faille d\ 484 
AigouaL Mont. 53 2 + 539, 549, 551 
Aigues-Morlcs. 404. 406, 408, 43B t 
XLVII 

Aiguilhe, Rocher d\ 561 
Aiguille, Mont, 630 
Aiguiller (Moral Dore), 557 
Aiguilles. Cril dcs. 629 
Aiguilles Rouges, 622 (fig.) + 623 (ffr>» 
634-5 

Aigiiilloti, R , 429 


Ail, Cap d* 424 
Aileire* R.„ 192 
Aime, Mont, 117 
Ain, Combe d\ 605 
A.in, dcpiu. 611,612.613. 615 ; R , 386, 
607, 609,614 
Aire* C-, 81 (fig-K 152 
Aire, R . LS4. 219. 220 (fig.). 246 
Aire-surd r Adour. 358 
Aire-sur-la-Lys, 151 
Aisne, R., 184, 185, 192. 197,216. 217, 
219. 224 

Aisnc Liberal 186 (fig.) 
Aisne-Mume C., 186 (figj 
Ai\n:n-Provcnee. 413 
Ai*4es- Rains. 627, 660 
Ajoie, 295 

A lag nan. R. t 529, 560. 563 
Aliric. C. d\ 357 

Albdms. Morns. 44 L 442 (%,). 445, 
665. 676. 682 

Albert C. 86, 119, 120 (fig.*, 123 (fig.), 
126-9 (arad fig,). J30 (fig.), 490. 507 
(%). 509-10 
AI6L3I7, 349, 350. 351 
Albigcois, 3(8 (and fig.). 348-51 
Albret, Pays d\ 364 
Alcn^on. 241 ; Compagne d% 238 
A 16s. 429. 534 h 553 ; coalfield, 525, 
526 {fig. S, 553 
Alise Ste. Rcinc. 226 
Alkrraaar + 65 
Allalfte. R-, 378 
Allcvard, 656 
A lie*. 656 

AJJicr, dept r , 595* 596 : R . 527, 529 
531, 560. 586-97 passim 
Alios, Col d\ 663 (fig.) 

Almelc* 136 
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Alps* de Province, 622 (fig.) f 623 (fig.)* 
627 t 629. 646 

At pcs Maritime*. 622 (fig h 623 (fig.), 
627, 643-4 

Alpea-MarLtimcs, dep f.. 422, 424, 647, 
651 

Alpttte, 630 

Alpilics, Chalnc dci, 374, 398, 399, 
405 (fig,) 

Alprech, Cap d', 202 
Alps, 8, 620-64 (and figs.) 

Alsace, Ballon d\ 372, 373 h 515, 523 ; 
Grand Canal d\ 274. 299-300; 
plain of, 293-3 L2 
Alttirch* 305 

Alaslte, R , 253, 256, 264. 2Bl t 283, 
286 

ALzoij, R„ 347 
Amain, Monts d\ 136 
Amancc, R-, 227 
Amay, 490 (and fig.) 

Amba/^ic, Monts d\ 58I 
Ambirieu, 617 
Amberi, 563. 590 

AmbK Bee d\ 320, 330 ; refinery. 

329(6*0,331.333, 365 
AmbEevCp R-, 489, 493, 495, 509 
Amblonvillc, F- 4\ 248 
Amboisc, 231 
Ambonnay* 200 
Ambrain, 164 
AmbroiX, 553 
Amcland. 48 

Amdicdes-Bains. 677, 6B6 
Amenongen, 134 
Amersfonrt, 102 
Amiens, 207 
Amptcpuis, 544 
Ampsin* 490 (and fig.) 

Ampins, 393 
Amsid, 59 

Amsterdam, 59-62 land fig.3, VI 
Amsterdam-Rhine C. p 61, 71, 92-3 
(and fig.}* 98 
Ancenls, 473 
Ancizar, 684 
Andaitie, F- d\ 45S 
A riddle, ft-, 207, 209 
A ndclys, Les, 210 
AndcrlcchL, 160 
Andcrlues, 509 
Andijk polder. 50 
Andorra, 669, 676, 688 
Andrasy* 210 
Andrezjeu^p 546. 587 
Anduze, 553 

Arte (Asm). R., 260, 261 tfigJ 


Areto, Pie d". 665. 670 (fig.) 

Anger p R,, 252 

Angers, 477,481 

Angouteme, 3( 7, 333, 336. 340 

Angoumois, 333 

Anh£c P 489 

Anianc. 434 

Aniche, 147, 148 

Anic, Pie d\ 675 

Anis. Mont, 561 

Anjou* 447, 477 ; Gi&emcnt* d\ 255, 
449 ; Val d/ p 229, 230 
Anna Paulowna polder, 40, 52 
Annecy. 627 p 644* 656 . 658, 660 ; 

Cldse d + p 632 ; Lac d . 630 
Anaemaisc, 659 
Annonay. 548 ; Plateau d\ 547 
Anost, F, d\ 537. 538 
A ns bank, SlO 
Antibes, Cap d\ 422. 424 
Anlifer, Cap d\ 202 
Antoing-Pommemral C..8I (fig.) 
Antwerp, K64i (and fig.L 127 
Antwerpsche Kempcn, 117-19 
Anvers, set Antwerp 
Afprin, 147+ 149, 154 
ApddcMjm* 101 
Appricu-Fyres + 397 
Apnemont, F. dc. 248 
Aquitaine, 313-65 
Aran, Vat d\ 665. 669. 670 (fig.) 
Aravis. Chainc dcs, 629 ; Col dcs, 663 

ffifc) 

Arbots* 613 
Arhonne, Lac d\ 656 
Arbtcslc, 544 
An:, Pont d\ 430 

Are, R T 373, 41!. 626* 627, 642, 647, 
659 

Arcachon, 362 (fig.)> 365 ; Bale d\ 36l + 
362 (fig.) 

Arc-ct-ScTtans, 614 
Arcdfrs-Gray* 381 
Arcoat, 461 p 467-H 
Aiconee, R„ 588 

AitKche, dept,, 5474? ; R„ 373, 374. 
429, 430, 547 

Ardennes tArdtmtj, 8. 158* 221, 485- 
5tl> Ull 

Ardennes C. # 185, 186 (rig ). 311 (fig.) 
Argclis, 677 

Ardens. 431; R., 411-E2 S 413.420, 657 
Argent-sur-Sauldre. 232 
Argentera, see MefCantour 
Argentcdl, 195 

Aigeniita (Haii(cs-Alpcs), 656. 657 
Algernon: (K*utfr Savoie), 638, 659 
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Argentine (MaurienitcJ, 656. 657 
Argenton, 234, 241, 584 
Argis, 617 

Argonne, JS4, 216 (fig.), 219-21 (and 
fiBd 

Arguenon, R., 467 

Ariige, 316, 67ft. 652, 686 ; 

Pyrenees de \\ 675; R- T 665, 669- 
670 ; zone of + 667 
Arinlhod, 617 

Arize, Massif dc l + . 667 ; R-, 348 
Arias, Pic d\ 672 
Aries- Bone C.„ 407, 416. 417 (fig.) 
Aries-sur-Rhone* 175, 408, XL1I 
Arloii* 279 

Arly. R., 632, 652, 657 
Armagnac, 318. 651 ; PEatcsw d\ 352- 
353 

Armansjon. R.„ ISO, 181 -2^ 217, 223. 
226 

Armand, Avon, 568 
Armentifcres, 150 
Armor, 461-7 
Armorica, 7. 447-32 
Amel, E. d\ 427 
Arnhem, 100-1 
Aron. Rr, 537 
Art|ucs + K.. 185, 202 
Arrats, R., 351 
Asreau, 677, 687 

Arrce. Monlagne* d\ 450 (%.), 452, 
456. 459, 467 
ArromanehctP, 235. 236 
Arruux, K . 537. 539, 540 
An hey, 685 
Arthc/. 349 

Artois, 153, 179 (and fig.}. 204-5, 485 
Anidy, 6B7 

Arve. Cl use de 1\ 632; R., 609, 62 1. 
624, 627, 632, 634. 635. 652, 657, 
659. LX 
Aschp 116 

Asne, R., 260, 26! (tig.) 

Asnitrcs, 195 

Aspc, Gftwe d\ 671, 675 ; Vallfc d T . 
675 

Assailly, 545 

Asschc. 160 

Assc, R.. 651 

Aston power-station, 6K4 

Ath, 150 

Aihasp 279 

Auers., R281 

Atticby> 189 

Auhagne, 413, 4]9 

Aube. &pL f 215 : R-. ISO, 182, 2S6 P 
225, 226 


Aubcnas, 543 
Aubcrive, 226 
Aubert, Pie d' T 671 
Aubitrc, 594 
Aubin. 572 
Auboik, 263 t 265 

Aubmc, 523, 529, 532, 535 (figjp 559. 

563* 567 (fig.) 

Auburn, 584 
Auch, 354 

AlUle, d?p^ t 433, 437 ; R,, 426, 427. 

428, 431, 432, 440, 667, 676 
Aydicmc. 463, 465 
Audun-Jc-Tiehe, 265 
Augc, Pay s d F . 237-3, 239 
Aujon, R„ ISO 

Auinc r R.. 443, 451* 453 (fig.). 467, 
468 

Ayirmnce. R., 595 
Aumorrt, F. du, 224 
Ayni*, 333 ■ Salines d\ 334 
Ayr^sy 465 

Aure! R. (Calvados), 238, 240, 471 
Aura. Valle* d' (Pyrenees). 675 
Aupgilhan, E- dfii 362 (fig.) 

Auriljye, 563 
Aun>rt p R., 233 

Aus$ois power-station, 654 {figr}, 655 
Auwoue, Glacier tf + 673 
Authie, R.. 130. 185. 202, 203 (fig-). 
205. 206 

Aotun, 540 ; coalfield. 525. 526 I fig.), 
536, 539. 540, 541 (fig.) 

Autunois. 535 (figj* 536, 539-40 
Auvergne, 523. 532, 535 (fig.), 563-4 
Auxem, 225 
Auxerrois, 225 

AiixoiSp 226 

Auxonnc, 380. 381 
Auzat* 635 
Auzon, Rr, 556 
Aval, Porte d\ 201 
Avallon. 538 

Avaloin. Suite des* 467, 47E> 

Avcyron p riepi. + 569,570 ; R-. 525, 529. 
572 n 574 

Avignon, 376, 393, 399 p 400, XLi ; 

plain of, 397 
Avize h 200 
AvnCp R., 236 
Aid* 84 

Ajt-lcs-Tbcrrrtes, 686, 687 
Ay* 200 
Ay, R,, 547 
Aydat, Lac d\ 557 
Ayguca, R-, 374. 399 
Ayroltc, E. de T. 427 
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Azcrguses, R., 543 

Azm h Coie d\ 402, 403, 421-S 


Baam, 102 
Bad™, Mon! de, 144 
Batlan, 406 

Bagr^nKHlc-BtjjorFe, 634 r 6®G F 6&7 

Ba^rti'dc-LtiChon* 637 

BagnrQl$-k^Baini, 552 

BaSgoiry, 635 

Boise, R . 320, 351 

Baix, 171, 394 

Balaltous, Massif di\ 

Balan, 222 
BaUaudaz, 657 
Balmc, La, 615 
BaJmes, Plateau dc, 604 
Banca, 635 

Banrcairun, Le, p*> we rotation, 655 
Bandas, B. de, 43 2 
Banne tTGrdanette. 557 
Bari'Sl. Martin, 267 
Banzcm. Sue dc b 547 
Bur, ft, 219, 220 flIg.) 

Bar-le-DuC, 224, 225 
Bar-sur-Aube, 225 
Bar-sur-Sdtvs, 225 
Barade, F. de. 343 
Elaraque Michel*493 
Barca res, Le, 445 
Rarileur* 472 ; Ptc, de, 470 
Barguilterc, 635 
Bari lie, C6ic P 260 
Bin-jo Is, 4 S3 
Barnevdd, 116 
Bantu], 143 (figh 144 
Baron niesp Les, 621 
Barausse* Massif dc la K 667 
Barr, 520 
Bamu*, 660 
Banc-dc-Memts, La, 479 
BaJ-re des Ecrins* 639, 640 
Bam>is T 225 

Barlhela&sd. I, dc ta h 393 
Ba^-BouJonnass, 204 
Bas-Bugcy. 604 

Bas-Dauphin** 371* 390, 395-7, 622 

Ba^Navami, 355 
Bas-Normandcfi. Caffnpagncs, 233 
Bas-Querey, 524 
Basque, Pays, 355 r 6S5, 637 
Basques* Cdie des b 356, 359-60 
Bas-Rtiin, dtpi., 303, 512, 523 
Basscc, Li, LSI 
Bassc-lndre, 475 

Bassesr Alpes* dfpr.+ 647, 651, 652, 661 


Ba^-pyTences, d?pf rt 678 p 630 h 632 
Bas-signy, 226 h 246 
Bas-iyutc, 671 
Bastiin, R,. 67| 

BasLOgnc, 495 
Baiilce, 167 

Baujjtt. Massif des. 622 (fig), 623 
(fit), *>29. 630, 648. 660 
Haumbusch, 232 (fig.), 284 
Baums, Cirque ds, 565 
Baus, Glacier des, 629 
Ban*, Les, 413 
Bajaiw, 39) 

Bayard, Col, 632. 663 (fig) 
liayeuu, 240 
BayOn, 276 

Bay on w, 117, 357, 359-60 
Baias, 325 
Biuoii. 227 
Beam, 335 
Beaticaiir, 400, 438 
Beauce, 180, 190 
Beaudue, Golfe de, 404 
Beaufort, Massif dc, 634. 638 
Beaugency. 231 

Beaujolais, 372, 382, 383 (fig), 384, 
390, 535 (fig), 643-4 
Beau]ieu-sur- Mar, 424 
Beaumont, 594 

Beaune, 382. 384; Cote de, 382, 383 

<%) 

Beaupreau, 48l 
Beausoleil, 424 
Beauvoir, 482 
Bee de Carollcs, Le, 472 
Bcdarieu\, 568, 577 
Bcdarridcs, 400 
Be (Joule, U, 413 
Badous, 677 
Beck, 134, |74 

Beemster, 31, 32 (fig. I, 40, 56 
Hearse, 119 

Begon, Causse tie, 567 (fig) 

Belfeld, 96 

Belfort, 306, 378, 38 L : gap, gate, 307, 
366 

Belirtois, 237 

Bellftlor™, Massif (Oialne) de, 

622 (fig,), 623 (fig.), 634. 638 

"■glPjfc. dig.), 608, 614-15, 616, 

M7, oil? 

Belle-lle. 451 

617. 618 ; basin of, 613 
Belval (Champagne), 224 
Belval (Lux.), 287 (fig.). 289 
Belv6dire. Aiguille de, 635 
Benauje, Pays do. J2J 
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Berarde, La, 660 
Bpnzhcni, |60 
Berg-en-Dal p 134 
Bergen*op-Zoom. 13 3 
Berger, GoufFre de, 631 
Bergerac* 317* 343 + ,344 
Bergh, 3 34 

Bergschc Maas t 96. 98 
Bergues h 82 

Be ringers coal-port. 3 29 
Beringen-Kocrsel colliery, 3 22, 123 
(6g) f 125. 129 
Bern ins, 660 

Bcrre, £. dc, 402. 405 (fig), 4U . 416. 
417 (and fig), 41H. XLV. XLVI ; 
refinery, 4[7 (fig.), 418 
Berry, 224,235*4 
Berry. t\. 2334, 597 
Bcrsac, Lc. 651 
Hcnhod, Combe, 603 (fig) 

Bcrwinne, R., 167 (and fig.) 

Besai^on,6l4 F 616w 617.618, XXXVIII 

Besbrc. R-, 556 

Beise, 580 

Besgges, 553 

Bes&in, Plaint- du* 138 

Btihune, 147. 348 (figj. 349 t 154 

B^Lhune, SL* 185, 107 

Betuwe. 99400 

Betz. R., 2 IS 

Reuvray T Mont, 536, 537 

Ek-uvron. R t . 231, 232 

Bevcren, SB 

Bcvcrfoo Branch C. 117 (fig? 
Bcvcrwjjk, 65 
Bcynost, 387 
Beyr*de, 6S5 
B^ziens. 440, 576 
Biarritz, 359-60 
Bidacht, F. de, 357 
Bidart. 360 

Bienne, R., 603 (figj, 609 
Bienwaldp 294 (fig.), 302 
Bicrvlict, 84 
Blesbosch, 32 
Biesmc, R-, 219, 220 
Bigqrre, 355, 6 67 r 671 
Btllancourt. 195. XXVIII 
Billoni, 593 
Binnen IJ. 40 
Biniten-VlaaiHleren, 140 
Bionnassay, Glacier dc. 636. 63S 
Bin*, R .609 
flisc&rosse. F. de, 362 
Biscarpgse-Pa rends, EL de, 361 
BiscanMse-Plage. 365 
Bischhcim, 307 


Historic barrage. 6524. 654 (fig) 

Bistcn. R-, 273 

Ritche, 523 

Bitcrrois. 428 

BJiigfly-Carignan, 222 

Bjfdimlle, 243 

Blaise. R., 236 

BLaisy-Bas, 227 

Blaificre, Aiguille de, 636 

BLaize. «... 124 

Blanc. Cap, 421 

Blanc, Glacier, 639. 640 {%) 

Blanc, Lac, 516 (fig) p 517 
Blanc, Mont, 612 (fig), 623 (fig). 624, 
625 (fig), 626, 634, 635-H. 645, LX I 
Blanc Nez, Cap, 202 
Blanchemer* Lac de, 53 7 
Blancs* Cole dcs, 197, 398 (fig), 200 
BEandas, Causae de, 567 (fig.) 

Blanzy. 540 ; coalfield, 525, 526 (fig). 

540, 541 (fig.) 

BEaton-Ath C., 154 
BIelwE, R., 452. 464, 467 
B3aye, 329 (fig), 330 ; CAres de r 327 
dig ). 328 
Bices. fL, 492 
Blcibcrg, 167 
Biekker dune. 78 
Bicone, R„65l 
Bleu, R., 347 

BJcude Lesponnt, Lac. 674 
Bleymard. 551 

Blois, 230 ; Chateau dc. 231 : Va.1 de, 
229 

Blond. Monts de, 581 

Boeholt. 116 

Bocq, R, r 500 

Bo5n, 587 

Bognc, 571 

Bohan, 494 

Roischam, 234-5 

Reis d'Amoni, 617 

Bp is dn Roi r 536, 537, 538 

Bois-Noirs, 556, 563 

BolbeCp 209 

Bommicrs, F, de, 233 

Gonaigua, Col dc, 6SS 

Bonder Lac dex, 559 

Bonhcur, R.. 565 

Bonhomtne, Co3 du. 517, 521 

Bonni^res. 210 

Bon Pays, of Lux.. 280-92 

Boom, 166 

Boorg 47 

Bdrd. F. de, 236 

Bordeaux, 314. 315* 317, 320, 328-3J 
(and fig), XXVJ 
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Bordelais, 325 
Hordes pc^ef-Stan on. 6B4 
Borirkage coalfield, 504, 511 
Bom. coal-port, 96 (fi^X 97, 172 (tig. fr; 
lock, 97 

Barnes, PEatcau dcs + 629* 630* 649 
Boron. Mont, 422 

Bort4es-Orgucs, 577, 578 (ftgJ, 579* 
584 

Bosch beet, 116 
BoskoOp, 58 

Bosscherveld barrage, 97 
Bossc. Signal de la, 595 
Bog$ons T Glacier des H 636, 637 (fig.) 
Boifek* 68 
E-os range, 493 

Bouc, Port-do-, 415, 417, 4lB, XLV 
Boucau. Lc* 347, 359 
Bouchevdo-Rh^ne, dept., 409 
Bouconne. F. de, 121 
Htuii tlaie, C. de la. 474 
Bouillon, 494 
Roui] louses, 683 
Bonin. 480, 4S2 
Boulogne, 204. 464 
BoulogtK, K. (Vendee.I, 479 
Boulonnais, 179 (and fig-L 202, 203 
(%4 204-5 
Houlou* Le. 6B6 
Bouquet, Signal du* 429 
Bourbincc, R.. 519 
BourbOnnais, 594-7 
Hourbourg, B2 
Hourbourg C. + 61 (%.| 

Bourbre. R., 395 
Bourchon4 fc An;hanibauli F 596 
Bourganeuf, 582, 564 
Bourg- Arisen cal. 54S 
Bourg-dc^Ptage, 397 
Bo u rg-tfe^Thizy + 589 
Bourg-en-Eresse* 376, 386, 387 
Baufges, 231-4 ; Champagne de* 233 
Bourget, Lae du, 608, 632. 633 (fig.) 
Bourg-Madame, 688 
Bourgncuf, 482 : B. de* 460 ; Mantis 
dc, 479 

Bourgogne C., Jrt Burgundy C. 
Bourgogne, Forte de, 293, 366, 370* 
377. 378, 381. 515. 618 
Bourgoin t 396 
Bourg-Sl. Audtfol, 400 
Bourg-SE. Maurice* 659 
Bourgucil, 230 
Rourguignon, Pays-bas, 378 
Bounanger Mocr(MoorJ, 103, 137 
Boussctis. 665 
BoutOTine T R, h 340 


Bouzonvitle, 274 
Bouzy, 200 
Bovigny, 495 
Boyartf vllle (OleronX 333 
BozcL Doron de. 657 
Braakman t 64 

Brabant* plateau of, E5S h 159-63* 
XXM ; aniicline, 465 ttigj 
Hradcux, 232 
Braguc, R.. 422 
Brained h A licud + 160 
B rainc-lc-Comte, 160 
Bram, .440 

Bnumbiau, AbEmc de* 565 
Bramom. Col dc. 521 
Brant&me, 344 

Brassac. 350. 590 ; basin of. 589 
Bray* Pays dt, 179. 199, 205, 207, 206 

(B®-) 

Brecht, H3 
Breda, 133 
Rrcczand, 49 
B^tnicTp 615 
Brehat, 1,452 
Brennc, 214-5 
Brescou. Roches de, 428 
Breast, Phi™: dc, 293 + 370, 371, 372, 
373. 377, 376 I tig.). 363 frtg.J, 334, 
185-6, 602(figJ 
Brcssoltes. 337 

Brest, 456, 462, 463, 465-6 : Radc de, 
451. 453 (fig.]* 454, 465, 46S 
Bretagne, jw Brittany 
Breton, Became, 460 
Breton, Cap. 359 

Breton, Marais. 335 (fig. X 4J-J. 479, 4S0 
Brevennc, R., 529, 539 
Brcvent, 635 

Bntvitna, Les, power-station. 653 f 654 

(fit-) 

Brevif, 540 
Briimcorip 658, 661 

Briancoanais, 627, 641* 645 P 646 ; 

Nappe du> 641 
Brian: C* 218 
Brie. 3 64, 190-1 
Hrio-CoitiEc-Robert, 191 
Bricgden-Necrharen Branch C, 95 
fbg.), 129, 130 (fig j 
BrfelUdB Maas, 36, 66 T 67 (fi^X 91 
Briey, Plateau de, 252. 253. 255-60 ; 

iroivoie basin, 255-7 
Brignolos, 413, 420 
Brimont, Fort de. 197, 398 (figj 
Brioudc, 590 
Brioudc basin, 586. 589 
Briilany, 255. 447 4T2, XLIX* LI 
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Brive, 340, 5E54 ; basin of, 525. 526 
(fig) 

Brommai power-station, 578 
Gramme barrage, 578 
Brouage, Marais de, 356 
Brotae C., 335 
Bmay, 147 t I4S [ft*.) 

B ruche, R. + 514 
Bruges (Brugge), 83 
Bruges-ZeebrugEC C p £1 (fig-). S3 
Brunssum, 175, 1 76 
Brussels, 161-3 

BrusscIS’Charterm C, 51 (fig-K 154, 
160, 162, 503 (fig > 

Bmsscis-Kupcl C, SI (fig.), 162 
Bruxelles, «e Brussels 
Buch, Pays dc„ 364 
Budcl, 133 

Bugaraeti, Pk de. 676 
Bugcv, 602 (fig ). 604 t 617 
Bulssterc, La, 660 
Bullangc, 495 
Bully. 241 
Burgplais, 497 

Burgundy C-, 135, 186 (and figj. 227 T 
311 (fig), 375.385, 541 {fig.) 
Btrafeeid* 497 s 
Bussang, 513 
fiussum, 134 
Bussy, 585 
Butgenbaefi, 495 
Busies, Pays dc*. 59] 

CahardK 431 
Cabit, Col de, 663 (fig.] 

Cadillac, 331 

Caen, 241-3 ■ Campagnc dc, 235, 238, 
239 

Cagnes-sur-Mer, 423 ; K-. 422 

CaJiors, 317. 346, 347, 348 

Caillaouas, Lac dc, 674 

Cajarc, 347 

Calais. 7b 

Calais C, 152 

Calamine, La, 167 

Caleaire de Longwy> C&tc. 277, 278 
(flg> 

Calvados, depf^ 239 Plateau du, 235 
Calypso power-station, 652, 654 (fig) 
Camara!, Cap. 421 
CamartSp 573 
Camaret, 463 

Camarguc, 404-8 (and figA 651 
Cambes, 331 
Carfibrai, 150 
Cambnfeis, 185, 204 
Campagnacp 572 


Campari, 684, 686 
Campcardos, Massif dc, 60S 
Canipcstrc, Caussc dc, 567 (fig,} 
Campinc, see Kempen 
Campinc brtiUmconne, 165 
Canal. «K undfr proper name 
Cancalc, 463, 464 
Cancc, R-, 547, S4S 
Candle, R.. 180, IS5, 202, 205, 206 
Canct-Plage, 445 

Canigou, 441, 663, 669. 673, 676, 678, 
681.683, 6B5 
Cannes. 422, 424 
Cannes, Lc, 413 

Carnal, 527, 52S t 5Z9. 531, 5$7^ (and 
fig.); 4epi t 561.562.563 
Cap, U, 451, 453 (fig.) 

Capcir,44t, 676, 683 
Cape lien, 2S6 

Carcassonne. 431 r 440, 441, 576 : 

(gap), 430-2 

CarembauEi. 143 [fig), 344 
Quenian, 471, 472 
Carhaix, 468 

Carjac, Causse dc, 530 (fig) 

Carling cofcery. 274 
CarHEte, massif, 431, 668, 669, 673. 
674, 676, 678, 681 

Carmaux. 350, 35 L 573; coalfield, 
350-1, 526 (flg) 

Camag 465, 566 

CftmoUes, 424 

Caronte, E. de, 407, 416-17 

Caroise, roadstead, 213 

Carpentrus, 399, 400 

Cirpenlras, C. de. 393 (fig,). 399, 405 

Carquefou. 475 
Carte rel, 472 
Cases, 444 

Casscl. Mont. 142 (fig:). M3 
Cassis, Bait de, 412 
Castellan*, 646 
Casiclnau power-station. 579 
Casidnuudary, 431, 440, 576 
Castetsarrasin, 324 
CasleEs, 319, 331 
Castillon, 667 
Castilian barrage. 653 
Castrais, 348 

Casties, 348, 350, 351, 575 
Cals, Mont dc*. 142 {fig A 143 
Caudebec. 212 
Canutes, Mont, 419 
Causses, Grands, 525, 529 t 530 (fig). 
531, 532. 564-70 (and fig) : Petits. 
W-S 
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Cauterels. 6Sft, LXIY 
€aus + Pays dc, 207-9, XXXI 
Cavaiilon. 399, 4CM) 

Cayolie* Cel dc la, 663 (fig,) 
CazaiiK-Sangujnicl, E. de a 362 (fte_? 
CkzCk La. 571 

Cenis. Mont, Coi du* 662, 663 (Ik); 
tunnel, 660, 662 

Centraj Massif, of France, 8, 524-97 
LVlt, LVP 

Centre C. (Belgium), 81 (fig,)* (41. 
154, 503- l fig.): (France), 375. 384 
540, 541 (fig,) 

Centre coat-basin of Belgium, 504 

Cepei. Cap, 419 

Cert^re, Cap, 665 

Ccrdagctc, 676, 683 

Cere, R.. 559, 577, *78 (fig.), 579 

Ccret, 444, 683 

Cemon. R.. 564 

Ccrvcwerte, R,, 643 

One, R., 43] 

Gtanocft, 397, 429, 525 r 533, 535 (fie i 

548-53 

Cevennes, Bar re des, 549 
C*zailicr p 559-60 
€*2 jc, K,„ 374, 429, 430, 434, 550 
ChaWail Pre-Alp^ 622 (figj. 623, (fig, \ 
628, 648, 649 
Qiablis. 225 

Chjigny, 382* 3S4 ; F r dc, 378 
Chajous, Colllnes de. 515, 516 (fig.) 
Ctnldmpnnc, R. p 386 
OiaJon-sur-Xione, 375, 376, 384, 386 
CtiaEonnaiS, 382, 383 (fig.) 

ChaJonncs, 475 
Chftlcms-stif-Marnc, 217 
Chalosse. 356, 357 
Chains, Mon ts dc, 581 
Chamalitoes* 594 

Chambaran. Plateau dc, 37J, 373, 395 
Chambory, 656, 660 ; Cl use de, 632 
649 ; VaE de T 624 
Chambly, Lae de, 607 
Chambcm* Lc (Loin?), 545 
Ctiiimhon-Fcugerollfts, 546 
Chambon power-station, 653, 654 (fig. \ 
ChamE*>rd, 231 
Clsambre d'Amour, 360 
Chambrey. 271 
Chamachaude* 630 
Oiamoise, Montagnc de, 607 
Chamonix, 624, 627. 638. 644, 659, 
LXJ 

Champagne, J 99-201, 215-19 famJ 

figs,), 222-4 

Champagne bemehonne^ 233 


Champagne charcntaise, 333 + 335 (fig. 1 
Champagne. FaEaise de, 198, 199 (fig. 1 
Champagne humide T E8l, 222-4 
Champagne poutJJeuse, 182, 215-18 
ChampagnoJe, 605. 616: Plateau de, 
605 

Champagny, 657 
Champeno3a.fr, Ctite, 198 
Champrion. 6(5 
Champsaiir, 653 
Chajnpitrceaiix, 473 
Chancy-Pougny, 615 
Changy, 58S 

Chanoincs, Mam is des. 409 
Chain i Ely, F. de, 190, 192 
Chan tommy, Plata de. 478 
Chaource, F, du, 224 
ChapdJe-sur-Erdre, La, 475 
Cha/bOFiniire. La,. 218 
Charentc, dtpt„ 336. 337, 340 
Charenie-Maritame, dcpt if 336 + 337, 
340 

Chareme, R „ 333^0 passim 
Charentes. Pays dcs, 315, 318 (fuLi, 
333-40, XXXVII 

Charleroi, 5U3* 504, 506. 507, 5U& (fig.) p 

CharleviO^ 222, 248 
CbarJoU, 65 
Charmcs, 276 


%-jmMiiu*, rt iguijig Ofrj ts^&. 63 f (Tlg.J 

Charolais, 535 (fig.], 539, 540, 542 
Chartres, 190 

Chartieuse. 622 (fig.), 623 tfigj, 629, 
630. 631, 645,648 
Chartneux, Fontaine des, 345 
Charvin. Mom, 629 
Chasseforcts, Dome dc, 642 
Chntfrfiic, R.. 430 t 529 
Chiiaigneraic, 573 
Ch&tcau-Chrnon (Morvan) p 538 
Chi tea ugay, Cflte dc, 591 
O^tMuiin basin, 447, 450 451, 

453 (fig.), 460. 461, 468 
CfiiUean ncuf-d ij-Pa pe. 4Q<} 
Chaicauneuf-sur-Cbarenie, 540 
Chatcauncnard, 3W, 400 
CMteau-Rjcheaiu, Pie, fc, 455 (and 
hg-P 


CMleaurou*. 233. 234 ; F. de. 233 
Chaieau-Salins. 271. 272 (fig.) 
wnajeau-Thtcj-ry, LI9 
Chaletaitlon, 33£ 

CWWei-m-Brie, Le, i9| 
Chfitel-Guyon. 593 
C!i:i(cl-s.iir-Mt!«!!c, 276 
ChAiilloi^sur-Chalaroiinc, 3B7 
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Chaudron, 557 

Chaumcs, Hautes, 516 (fig.), 517* SIS 
ChaumonL Mont* 611 
Chau monitor-Loire, 23| 

Chauny* 189* 192 
Chauscy, I., 448, 452 
Chautagne, Marais de, 60S. 633 
Ctiaux, F. de, 360 
Chazdlcs, 544 
Ctwdde, 657 

CbefTois, Roche rs de, 476 
CbemiUd, 46 t 
ChcmouHn, Pic. de. 474 
Chenelclte, 544 
Chenonceoux, 231 

Cher, cfcp/., 233 ; R ... 230. 231. 233, 
527, 566, 595-6 
Cherbourg, 463. 470.. 472-3 
Cheval Blanc. Glacier du, 629 
Cheverr ty M 231 

Chcvrc* Cap de la, 453 (fig.), 454 
Cheylard, La* 546 

Chiers. R„ 221* 222. 251, 253. 256. 

264, 277+ 261 
Oilngaudy, Baie de, 356 
Chi non, 231 
Chlny. 493 

Chlssy-cn-Morvan T 53S 
Choisy-le-Roi* 195 
Cholet* 4S3 
Chopinc, 557 
Cibcmra* 360 
Cien>, power-station, 684 
Ciciiiai, Plateau de, 351* 353 
Cigulere. U. €72 
Ciney, 501 

Ciotai* La, 412 p 4|3 ; Baie de la. 412 
Ciicaux, F, de. 37® 

Cize. basin, 671 
Clabccq, 160. J63 p 506 
Clamecy* 538 
Clapc, La t 426. 423. 432 
Clavaux. Les, 657 
Claris, R., 216 
Clermont, Cote de, 591 
Clermont-en-Argon ne, 219, 221 
Clermont-Ferrand, 534 H 563, 59J, 593- 
594 

Clermont-Ciannai, basin of, 590 
Clcmm. 292, 497, 493 
tinny, 542 ; Va( dc. 540 
Cluses, 632+ 656, 659 
Cognac, 338, 339. 340 
Coindre, 579 
Coiron, 547 
Colagne, PL, 563 

Colmar. 300, 306. 307* 517, 519, 520 


Colme C-, SI (8aJ 
Colombicr, M. du Grand, 60® 

Combe de Savoie. 622 (|% r ), 627. 632, 
649 

Combraillcs, 595 

Cfime, Fuy de p 556, 557 

Comment^ 596 : coalfieEij. 526 (fig.) 

Commerce 250 

Comminges. 681 

Compi£gne p 1S9 ■ F. de. 192 

Comte. Plateau de la, 591 

Conearneau, 463 p 464, 465 

Condamint T La p 424 

Condom, 354 

Condrieu, 393 

CondrCKL 48 3, 487., 489, 492 (fig.), 5Q0~ 
51)1 ; anticline, 485 (and fig.), 486 
Consent. 441,442 {fig.j, 676, m 
Confolens, 584 
Confolentais, 333 
Conques. 440 
Coqudle, Puy de la. 556 
Corbeau*. Lac de*, 517 
Corhkrcs* Massif dcs, 441, 442 (fig.), 
667 p 668, 676 h 682 

Cordeac power-slat ion, 653, 654 ( fig,) 

Goran U 591 

Corneille, Rochcr, 561 

Comil, 563 

Comouaillc. 448. 452 

Cone* 374-5 

Corrfrze. depr. k 581, 582: R-, 580. 
581 

Cosne-d’Allicr, 596 
Cosson, ft,+ 231 

COtc d Or, 226. 367. 368. 382-5 (and 
fig.) 

Cmentin, 448 P 461, 470-3. L 
C&tesHJif-Nord, depL, 458, 459. 461 
Gentian Alps, 622 (fig,I, 623 (fig.), 627, 
642, 643, 646 

Coiibrc, F de ta, 337 ; Pte de fn, 32P. 
334 

Coueourde. La. 394 
Coudon. Mont. 419 
Coupon, 474, 475 
Coucsnon* R. + 463 
Couesque powcr-slation, 578 
CouJlklp 507, 508 (fig.) 

Coulanges, 538 
f i?w/der+ 557 
Courbcvoie, 195 
Courcellcs, 508 (fig.) 

Couronne. Petit-, 213 
Couronnce* Grand, 261 
Ctmrpi£re + 593 ; basin of, 590 
CotLTTifrres p 148, 149 
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Cours. 589 

Couit-SL Eiierme, ISO 

Cousin, R,. 537 

Coutances. 472 

Couvrotn 224 

Couzc, 344 

Cramant. 200 

Crapaud. Puy, 47S 

Craponne. C. de, 399, 405 (tig.), 410 

Cr4ii s b P 374 + 404, 408*11. 651 

CpfcdiCp Pic- dc la + 202 

Cr*£ui, Lac dc la, 559 

Crcil, tS9, 193 

Cfemieu, Pluicau de. 369. 370, 002 
(flfr), 604, 609 
Crepy, 650 

Crciiniers* Rochet des. 235 
Creuse, dept., 531, $82; R M 233, 580. 
585, 536 

Crcusot, Lc, 375, 534, 540, 541 (fig.) 
Crcu* du Puy. 560 
Cro-Magnon. 342 
Citric, Lc, 453, 455. 474 
Ones* dc Fcr, Col dc la, 663 |fig r } 
Croix-Ha me, Col de la. 661, 662. 663 
<fig) 

CroivRouisc La (Lyons), 333 , 390 
Croix Seailie. 493 
Crolles, 660 

Crollcs. Deni de + 630, 63 J 
Croudles, Puy dc F 591 
Croze^niermiragc, 393 
Crozon peninsula. 451,453 lFi^. 1 , 454 
Cm as, 394; gorge. 373^, 392 I fig), 
394 

Grumes, R., 25l + 253 
Cubicrcs, 552 
CuisaTTCC. R-, 613 
Cu lo?,6l5 
Cure* R. P 537. 538 
Cuf^angy T F. dc. 224 
CiiSSf[ T 593 

Cosset hydro^talion, 36fi dig.) 
Cussy-en-Morvan, 533 
Cuve. Lac dc la, 517 
Cuzc, Rr, 344 

Daarfcscbevecn, 136 
DuiEnlan. Grottes de, 568 
Darthuizcrberg, 133 
Dauphine. Bas*, 371, 390, 39$.7 
Dauphinv (DauphLncL 627 
Dax, 353 
Deauville, 2441 

Decazevillc, 534, 572; coalfield. 350, 
526 (fig.) 

D6dnes, 390 


Dwi», 228, 526 (fig.): coalfield. 227. 
223 

Del Hand, 56, 53 
DclHandstoewn., 42 
Dclfshaveri, 65 
Delft. 70 
Dclfzijl, 46 

Delme. C 6 te de, 261 (and tig.) 

‘ Delta-region', of Netherlands, 31. 

55-9 (and fig.), 71-3 
Demer. R., IN. 13 5 (fig.), 116, 158. 
IS*. 163, 164, 165-6 land fig.); 
‘furrow’, 16 
Detrain. 147. 149. 154 
Dendermonde, 15L 
Dentine (Dernier). R-, 140 
Der, 224 

Desschel-Tumfiout-Schoten C-, IIS, 

128 (fig.) 

Dei roil. Lc, 56 J, 566 
Deille, C.,81 (fig.), 152, 156; R.. NL, 
142 (fig.) 

Dcume. 13) 

Deox-Sivrcs, dept,, 477. 430 
IJcventer, ioj 

Devfcs, Cfiaine dti. 560, 561 
De vessel, 54S 

Devoluy, Massif tin. 622 (fig,), 623 
(fig.), 629, 6)1. 651 
D6«agntes, E, de, 409 
Dfusune, R„ 3S2. 384, 529, 539 
Die, 656 

Diego. R., 341, 134 
Diekirch, 292 
Dieppe, 204 
Dies!, 166 
Dies! ran Hills, 1(4 
Dicujjc, 271, 272 (fig.) 

Dilferdange, 2 S 6 . 2*7 (fig./, 2*9, 292 
Dijjnc, 622 (fig.), 651. 661-2 
Digcfin, 375 

Digue du Cpmte Jean, 75 
Dijon, 227, 367. 3S4-5 
Dinan, 462 

Dinant, 501 ; syndi murium, 485 (and 
fig -1 

Din* per la, XIU 

Diois, Massif du, 373, 392 (fig,). 622 
<&&), 629 

Diosaat, R„ 623, 635 

Disom. R,, 168 

Dives, R., 235, 2)6, 237. 23S 

Divette, R.. 470 

Doire, R., 559 . 


454. 455 (fig,) 

Dole (Dale), 381, 616 


Mont. 
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Dolcni. Moni, 620* 657 (fig.) 

Dillard cDolLim r 3l + 43* 46, L38 
Dolkr. R, 302, 303 
Dolon T R., 395 
Domaniale colEiery, 172 (fig, j 
DcmbasEc, 271 

Dombes, Pays de* 370, 37|, 372, 377* 
379(65 ), m (fig.), 3S6-7* 390 
D6me, Puy de, 556. 358 (fig-} 

Demme. 344 
Pommel, R. + 129 
Domnieldangc, 287 (fig,), 289 
DompLcrre-aux-BcHS* 250 
Domremy, 256 
Doms, Rocher ds. 3% 

Donge, R., 129 

Donges* 475 

Donjon, Le, 5SS 

Donon. Mom. 268* 515 

Demure, Dome de, 398 ; E^rgC. 374, 

392 mg.). 395* 397 

Don 2 £re-Mondragon, canal. 368 (figj, 
375, 393 (%.), 397 * powerstalion, 

393 (fig.), 3>97-N* XL 
Doom, 3 34 

Dordogne, depi rf 3E6, 342, 343, 344 ■ 
R_. 320, 340. 341, 345, 529, 533, 557, 
577 T 578 (fig.)* 579* 580 
Dordreehl. 70-1 

Dordschc Kil, R M 66, 67 (llg-l* 70 
Done. -Mont, 526. 529, 554 (fig ). 557* 
558 (fig.) 

Dorc. R . 553 t 590 
Doron, R-* 638 

Douai, 147-50152. E54, XIX 
Douarnene^ 463, 464 : Bate dc. 45 L2, 
453 mg.) 

Doubs. dept ., 611, 612* 615 ; R-. 370, 
372,3 77, 37S *381, 385. 606- 7, 609* L L 
(and l!g.) r 614. XXXVIII : Sant du* 
607 

Dourbic* R-, 550, 565, 571 
Douslre, FL* 579 
Donvc a R-, 471 
Dons, R., 529, 539* 547 
Dons*, R.p 351 
Don^H, Les* 565 

Drat, Pays du, 632 ; EL. J73 n 632, 652, 
653, 655 
Dranse, R.* 628 
Drcnthe* XVIII 
Driebergen. 134 
Dr6me, R„ 369, 371, 373, 391 
B fo e ni DCp R,* 238 
Droniw, R-k 320, 341, 344 
Dm. Aiguille, 636, 637 (fig.) 

Dmgcon, R.p609. 610 (fig^) 


Drumonl, Lac de, 517 
Dudair. 2(2,213 

PudclangO. 2S7 Cfas ->■ 2*3. 292; R ri 253 
PufTtl. 166 
Duivelsberg, 134 
Dunkirk (Dunkerque)* 78 9 
Durance, R-, 371* 374, 399* 400, 402, 
403-9, 410, 621, 622 (fig.). 627, 634, 
642, 643, 6SI, 652* 661 
Durbuy* 500 
Durotte, R-, 556 

Dyle, R , 3 57* 151* 159. IfiO. IGJ* 166, 
XXI 

Eau Blanche* R.* 499 
Eau NoLre h R., 499 
Eau&-Bonnes k 6E6 
EauK~Chaudcs* 686 
Ebange, 263* 265 
Ebreuil* Bassin d\ 590 
EcaussineSp 157 
Editemach* 292 

Ecluse, Defile dc i\ 605 (fig. 1, 60S 

Edam, 53 

Ede, 136 

Edern, 456 

Eefclo. 150 

Eelen, 116 

Eem, R. k 23* 102 

EemsC., 46, 138 

Ecmn EL. 39 

Ettbedc. 101 

Egu£on [M>uer-slation H 535 
Eindhoven, 133* XVI 
Eisch. R-. 281 

Eisden coElien^n 123 (fig, j, 125 

ELbeuf,. 210 

Eidtn. 100 

ELEe. R., 452 

E Liens vetd* 136 

Etlikom* 116 

Efne* 444 

Etst* 100 

Ellen, 134 

Emay* Lac dr 1\ 639 
Embmnais* 627* 634, 651 ; Nappe dc, 
641 

Emma colliery, 172 (fig ), 173, 174 
Emmcloord. 54. IV 
Emmen, I3S 
Eim. R. r 31 
Enschede* 136 
Ensisheim* 307 
Ensival, 168 
Emre*dcuK-Mcr5, 320 
Enire-Sambrc-cl-Meuse* 492 (fig. J, 501- 
502 
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Entresscn. 4tt ; E. d\ 409 
Envalira, Col d\ 688 
Epe. 101 

Epcrnay, 189, (98 (fig.). 199 
Epinae, 540: coalfield, 525. 526 (fin.) 

536, 539, 540, 541 (fig,) * ' 

Epmal, 517. 5(9,520. 521 
EppcviJIe, (92 
Epte, R , 207, 209 
Erdre, R., 474, 475 
Ermcnonvillc, 'desert’ dc, 192 
Enu, Blanche. Noire, R., 289 203 
Erquy. Cap d', 453 
Envelde^ 84 
Escandorgue. 428. 577 
Ewaut, R„ jw Scheldt. R. 

Esch-stir-Ain't re, 286 , 289. 292 
Escrebieu. 143 (fig.), (44 
Rspierre\ C, 81 (fig.). ]4|, 152 
l-ipjguette. Pie. de, 404 
Espinousc, 575 
E^pira, 444 
Essonn« h R., u$0 

E*i C* 122, 24S. 250 + 265, 275 + 111 
(fiS375 
Estable^ 562 

Et4Aque. Cha]m= dc \\ 4J J, 415, 4|fi 
Enteral Massif dc l\ 403 (and cIl- t 
420, 4 22, 424, 623 (fig ), 634 
Escrcc, \\ 534 
Esinp;xjn, 36S (fig.) 

Etampei, (90 
Elen da rd, Pic dc P T 639 
Ecncfal* Aiguille d\ 202 
Ettd brack, 285* 292, 49S 
Eugyi^res. 4|(J 
Eupcn, I6 S. 493 
Euit, dept., 239 ; ft., ISO 
Europort, 6B 
EuvLIle. 250 

Evian-Jes-Bams, 627, 659 
Bvre, R L . 481-2 
Evneux. 236, 240 
Bygurande, 5^4 
EytrtOu tiers, 5B2 h 5S4 
Eystnte, 325 
Eyiks, Us r 342 
Eli:, 424 
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Fubriges powjutioo, 684 
Fagnc* La, 499, 500 
fithiie, 238 

Fabise de rile de France, IS9, 19?- 

201 (and figs ), 216 (fit) 

Falzircde, La, 572 

Famenne, 48S (and % j, 492 (fig.). 


FanjcaiLX, 440 
Fawn* MonL 419 
Fauctgny, 627 

EandJle. Col de la, 6 | |, 6 J 8 
haueillH, Monts. 246. 275, 37J, 375 
Fwik, Bote de. 256, 258 (fig.) 

Fave, R,, 52J 

6i6 - 658 '* Co1 * ta. 624 
Fechl, R„ 302, 307, 515, 519 
Feijenoord, 65, 69 
Fenetre de Theus, 484-5 
FenouiliMcs. 441, 442 (fig,), 667. 676 
Fentsch R . a), 253, 257, 265 
£er-a*Cbeval, Cirque du, 629 
Ferfay, 147 

Femifi. 141. 143 (fig.). 144 
Femt, Cap, 422, 424 
Ferret, Cap, 36), 362 (fig.) 

Ferret te, 606 

FerriCre-stK-Eiangs, La, 241 

rerriires-en -Gatinais, 218 

Ferte, La, JS9 

F«iull«, La. 456 

Fours, 587 

Ficr, R,, 630, 632 

Fmistire, dept., 458, 459, 461, 463 

Firmifiy, 545 

FJamanville, Cap dc, 471 

7448 s ’ tateriw ' 144,-56 : Maritime, 

Fibrhe. La, 457 
FlechtndJc. 147 
Fit*'!?, Laai i, 30, 31 
Hirts-sur-Sein C i<js 
Flize, 222 
FJoing, 222 

Florae. 565, 571 ; Sillon de, 568 

Fiorange, 265 

FI Drcni-cn-Argonne, 219 

Flume. R,. 469 

FtumcL 646 

Flushing, 73 

Fofcy, 234 

Fois. 670. 685. 687 

Folded Jura, 601*4 

MS™' PO ^ r ’ s!a,i0n - 6S2 « 

Fonl-de-Gaume. 342 
Fontainebleau, 183. 190 : F. dc. IBS, 

Fcmlame-j , ’Evaq Uti 503 509 
Forctae, col du, 663 (fig) 

te £!■ <t02 ’ 622 «m« 

561 ‘ Ph" ,S (f| B >. SS5-8. 

^ \j Pla " lc 527. 518. 530. S3Z 

Forte4-J'Eao, u, 2 |g 
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Foiges-lw-Eaux, 207 
Fas, Guile de, 403, -416 
Fo$-sur-Mcr h 4J8 
Foujsfcres, 468 
Fouraa, JtfS 
Fourvrere, 388 
Fraissiwi, 331 
Frajiuir, Barque de, 493 
FrankcndaaL 61 
Frayol, R ri 547 
Frederiksuord, 139 
Fn&hcL Cap. 453 
Frtjus, 421 ; Golfe de, 470. 421 
Fn£fu$ tunnel, 662 
Fnttnes-cn-Wo*vre* 250 
Ff*^ucl p R.,43| t 432 
FrizeJIc, k. h 252 
Friesehe MiddeLzet, 31 
Friesche Wadden, 4-B 
FritiL&nd, coasta] lands of, 43-7; 
heaths. of p 136-fl : tn^mno f. 133-9 

Frignicourt, 224 

Frisian Islands, 29, 30, 31, 47 
Frogc^ 637 

Frontignan, refiner}', 43S 
Frounnj, 265 
Fiimay p 222. 496 
Fumd. 347 
Furr, U, 397 
Furerts* R Jp 52 $ 9 545 
Fumes* am Veuroe 
Fuvcau, 413, 414 

GaillfiC, 349* 350 
Gahurc, R , 395 
GaJgcnhcrg, 134, 135 (fig:) 

Galihjer, Col du, 663 (figJ, 664 
Gaud, see Geni 
Ganna i r 590 h 593 
Gap, 644, 658 p 66] 

Gapencais, 634 

Gard T dept,, 433 t 437 ■ R„ 429. 430, 
529, 550 

Gaid de Carquciraniw, Cap dc, 419 

Gardanne, 414 

Garderenp 135 

Gardioltp 428 

Gaigas* 673 

Gargcnvalfe, 210 

Garonne, R., 334, 3J6 h 317, 318 ffej. 
319-33 (and figs,), 35 I p 665, 668-70, 
XXXVI 

Garonne Literal C„, 322, 332 (fig.} 
GairiguCn 401. 402, 427-30, 552 
Gascogne, cotea ljx de T 353 
Gascogne gersoise, 352 
GJUinais, ] S3, 218 

R.G.W.E.—2 A 


Gatirw, La, 481 

Cavamic, 677, 687; Cirque de, 663. 

671,672, 674. LXJ1I 
Gave, Kays de, 667 
Giant. Dent du, 636.637 (fig.} 
Geaunc, Chalosse de. 356 
Geer, 164, 165 
Goeraurdsbergeu. 150 
Geestgrondcn. 30 (and fig.). 58 
Getderland, 113. 136 
Geldersche Vallei, 23, 102 
Geleen, 175, 176 ; R„ 170 
Cdgenbcrg, 136 
Gembloux, 157, 164 
Geneva, Lake, 607-3,609 
Genevois. 622 (fig.), 623 (fig.}, 629. 
646. 643 

Genivre. Cd du Motlt, 643, 646. 661. 

662, 663 (fig.} 

Genjfcvre, Mont, 537 
Geniviial barrage. 605 (fig.j, 603, 614- 
61S, 654 (fig.} 

Gcnk, 116. 121, 124-5 ; coal-pon, |29 
Genncvilliers, 193, 195, 196 (fig.j 
Gem, 149, [50, 151, 154-5, XX 
Gemioux, Plateau de, 580 
Gent-Osicnd C., 31 (fig.}, 83. 153 
Gent-Tcnwuzen C-, 81 (fig, J. 84, 93 
(%). 155 

Gcr. Plateau dc, 351. 355 
Gerardmer. 519, 520: Lae de, 51 * 
(and tig.) 

Gerbeviller, 276 
Ggrbict de Joeic, Mont, 547 
GCie. K„ 373, 394, 395 
Gergovic. Butte tie, 591 
(jerrnc, R., 631 

Gets, dept., 353-4 ; R„ 320, 35 i 
Geti, Col ties. 624. 663 (fig. 1 
Gette (Gcclc), R., (33. 164 
Geiii (Gculc), R., 167. 169, 170 
Gex, Pays de, 601,606, 61“ 

Ghent, ire Gent 
Giclerveen, 137 
Glens, 421 

Gicr, R., 394, 525. 529. 539, 545. 546 

GifTre, Massif de, 622 (fig ). 62H.9 

Giffte, works, 657 

Gignac, 434 

Gilley (Jura), 611 

Gilly (Belgium), 511 

Gintzcnberg. 283 

Gironde, dept., 316, 364; estuary, 
314, 320. 325-33 
Gistel, 80 

Civet, 221. 223 (fig.) 

Givonnc, anticline of. 484, 485 (fig. i 
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Givers, 3<H 545 
Giandon, Col du. 663 (fig.) 

Glaz, Trou de, 63J 
Glenon, L de, 452 
Godbrajige, 265 ; ft,, 256 
Goerae channel, 66 
Gocree-Overflakkce. I., 71 
GohclJc, 141,.143 (figj, J44 
Gompctp 120 

Gondnexangc. 310; E. dc. 268. 269 
(fig.) 

Goflfnjvillc-Seiae refinery, 2H 
Gooiland Hills, 19 (fig.), J03, 105 (fig J, 
133+ 134 

Gorinchem, 92, 93, 10(1 
Gouda, 57-3 
Goucl, R.. 462, 467 
Goutven. Biie de, 454 
Gourde rguesp Does dtf. 433 
Gcurdon, 347 
Gaumay-cn-Brayp 207 
Gtmf Jaitsdijk, 75 
GrafFenstadcn, 309 (and fig.) 

Graian Alps, 622 (ftgj, 623 (fig.) h 627, 
642, 641 

Graissesae (Grai$H$S&:) coalfield, 526 
(fig.) p 575, 577 

Gramat, 347 ; Causse de, 345, 347 fc 
530 (%.) 

Grand-Camp, 240 ; Rochcrs de* 235 
Grand Colorabicr, M. du, 533 ffigA 
604 

Grand Combe, La, 553 
Grand Crai d T Eau T 604. 605 (fig* 
Grand Croix, La T 546 
Grande B-riere, 459, 474 
Grandc-Casscp 642 

Grande Chartreuse, 622 (figj, 623 
(fig ), 629^ 630. 633 r 643, MS 
Grande Maine, Marais de Ea, 427 
Grande-Moiie, 642 
Grande Paiudt, Marais de ]a, 427 
Gnmde-Sassicra, 643 
Grandes loresses, 635. LXll 
Grander Rousses, 622 (fig,), 623 (fig.), 
634, 639 

GrandLieu, 4S[ ; Uk de, 479 
G rand-Moe res, 75 
Grandpa 2!9 T 22| 

Grand-SL Bernard nappe, 620,61], 642 
Grands Causes, 525, 529* 530 (fin,), 
551, 532, 564-70 (and fig.) 
Grand-Scnc* 396, 397 
Grand Trail, Le, 456 
Grange^uj--LoE 1 324 
G rattier, Co] du, 663 (fig.); Monl, 630 
Gran Paradise, 643 


GranviLie, 472p L 
Granville, Trou de. 342 
Gras, Plateau do, 429 
Grasse, 423 

Gnittequina, 325 ; proposed canal, 
329 (Jig.), 330 
Grau-du Roi. Le s 404, 408 
Grav^ 96 

Graven La, 627, 63V + 660 
Grave, Pie dc, 320. 330 T 36J 
Gravenchon refinery, 213 
Gravcnhage, V. see Hague, The 
Gray, 380-1 
Gnkwque, 413, 4]4 
Greendtsvcen, 131 
Grcnay, 147 

Grunt fienberg (unnet. 619 

Grerwflc, 195 

Grenoble, 626, 648, 651, 656, 658, 6&U- 
661. 664 

Grepon, Aiguille du, 636. 637 I fig.) 
Gres de Habergy, C6(c dcs r 276-8 (and 
fig-7, 233 

Gifts de Luxembourg, Cole des. 276- 
273 (and fig ), 233 

GncsivaLilian, 622 (fig..), 627* 644, 647* 
049. 650, 652, 657, 65S, 6M) 

G revel ingen Maas, 3S, 66, 7| 

Grioii, Puy. 559 
Gris Nez, Cap, 202 
Gmift, 1, de, 452 

Groningen 45, 137-g ; coastal lands. 

4J-7 (and fig.) ; heaths, 136-8 
Grool-Moeren, 75 
Groote-Nclhe, R., 11 K 
Gros Fong, M. du. 608. 633 (figj 
Grosne, Bois de, 539 ; R.. 332, 529, 
539, 540, 542 
Gmtte Casterat. 672 
Gromn* 6[6 
Gruissm. 436 

Gruncnwald. 2S2 (fig ), 263* 2S4 

Guebwillcr. 520, 52L ; Ballon de, 514 

Guelp R ri 169 

Gucr, R., 467 

Giiftrei. 58]. 584 

Gufry, Lac de. 559 

Gtiiihary, 360 

Gueugnon, 540 

Guier^Morl, Grolie dc. 631 

Gull, R r , 643 

GuElvincc. Le s 463 

Guingainp, 463 

Guipry, 457 

Haag, Den, see Hague, The 
I Haarlem* 65 
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HaarkmmeiTrK’cr, 40, 56. 57 (%,) 

Hagcland* 165 

H&ijselmau,. 357 

HagOndangc, 265 

Hague, Cup dc 3 a, 456, 470 

Hague. The, 60-70 

Hagucnau. ForeE dc, 294 (%) p 302 

I lilies Bo i s dcs* 23 8 

Haimim, plateau of. 159-60. 402 tfigj 

Elaine, R., 141. 1 59 

Maine-Si Pierre. 507 

Haine sytKltnc, 485 (fifiJ. 486 

Halanzy. 279 

Halaite. F de, 192 

Halle, 160 

HaEoLize, 241 ; For*l d\ 453 
Han. Grouts dc, 499-500 
Haras, 271 
Harcy. 496 
Harderwijk, 55 
Harfleur, 214 
Haringvliet, 38, 71.91 
Harlingen. 46 

Harsh (Hart), F. de la, 302. 304 (fig J 
Hasparren, Landes de. 357 
Hassell. 116-17 
Hatschertberg, 283 
Hanchies, 506 

Haudranvilles. Bam d«. 251 
HauE-Boutonnais, 204 
Haut-Bugey. 604 
Haut-du-Seuil, 630 

Haut-Rhin (deptX 303. 512, 5I7 b 518. 
519 

HautcOaronnc. dept., 678 
Hautc-Lci rc p dept., 561,562, 563 
Haute- Mu me. dept., 226 
Haure-Savuic (dept 1 627. 647. 648. 659 
Hiule-SHt. F. dc, 459 
HauEe-Soute, 67] 

Ha Luc-Vienne, dept., 581. 582 
Hautes-Alpes, dppi. 9 647, 648, 651, 661 
Hautes-Fagncs, Plateau des, 493. 495 
Ifautcs-Pyrenccs, dept^ 678, 686 
Havre. Lc t 211-13, 473 
Hayange, 263 
Haybes, 496 

Haye, F. de. 253. 256, 258 (fig..) ; 

Plateau de, 252. 253 
Heas. R., 674 
HealhlandSp 103-39 
Heaux, Lcs, 452 
Heerde, 10 E 
Heerewaidcn, 98 

He*rlen + I7| b 172 ffig). 3 74. mt, 
Heerreriwtde, 120. 175 
Hcidcrscheidp 499 


Heiligenbronr^ 273 
Heist (iwar Ostend), IX 
Heisl-op-dcn-Berg. 116, IIS 
Helehleren-Zorder colliery, 123 (lag. > r 
3 25. 129 

H elder. Ben, 49 + 56-7 
Hcleravecn, 131, 132 t%,) 

Hclmond, 133 
Hcmikscrn, 88 
Hcndayc, 356 p 677 
Hendrik colliery, |7|. 172 dig.) 
Hcngclu, 3 36 
Hcnm-iJctard. 147. 149 
Hcnnebont, 463. 467 
Henricbcmonl, Massif d\ 234 
Hera nil .-dept., 433. 434, 437 ; R,, 426, 
428. 429. 437. 550, 568 
HcrbcuiuonE, Faille de, 484 
Herenlals, 1 IS, 119 

ilcreni;iLs-Boehoh C, 312. 116. 117, 
3 27. 128 {% ) 

Wrisson, Cascade tie, 607 
HcnruEage. CtMcau de l\ 393 
f lerstal, 508 

HerlOgcnbosch, 100* 03 
Hcrve, Pays de, 3 58, 166^8 
Hesbaye. plaieau. 158, 163-5 
Hclcntn. 100 

Heuenlieuvel. 19 iftg.), 103. 105 (fig I. 
134 

Heuilly-suf-Siidne. 375 
Heurmn. 96 
Heusden. IOO 
Hfrve, Cap de la. 203 + 202 
Hillegom. 58 
Hilversum, 134 
Hirson. 221 
Hirtzcnbcrg 276, 27? 

Hoboken. 88 
Ho6dK, L. 452 
HocitaarE, 160. XXIII 
Hoek van H&Eland. see Hook of 
Holland 
Hoenheim, 307 
Hocnsbroek, 176 
Hoevelakcn, 102 
Hocvencn, 88 
Hohe Venn. 493 
Hohncek, 515, 53 6 (fig), 517 
Hollandseh Dicp, 32. 68. 93 
HoHerkh, 290, 291 
Holicrberg. 136 
HonwcoLirt, 263 
H&mme-d'Arms. La. 394 
Hondsrug, 105 ( lig.}, 3 37 
Honte, 86 
HDotsebeintum, 45 
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Hoogezand, 137 
Floogland. 102 
Hoogstfaai.cn, U& 

Hook of EloJhnd, 65, 67 {an4 fig.> 

Hoom N 47 

HGpLlaU L + t 273 

Harrnc, L\ 546 

Hownficn, 49S 

Hcsscgor, 365 

Houai, ], F 452 

Houthes Lcs f 63S« 659 

Houffalizc, 4 95 

HmuLi&ra dc h* Sam?. C. de la 
(Colliery CJ» 2GS F 269 
HourdcL Le. 202 

HoulhaSoit 116; eoJIicry, 122. 3 23 
<%), 3 25 

Hcrnvc, p. dc Ja h 270 
Houve, La, colliery, 273 
Hoyoux, EL, 500 
HuJsne T R. T 257 
Huhter Heide F 133 
Hulpo, La, 160 
Hulsl* 84 
Hun&wihr* 519 

HuntagtiC Brartch C r 299. 311 tffe i 
Htosdorf, 2 ve 
E luveaune. R., 411, 418 
Huy fc 490 {and %) 

Hyircs, 421 ; lies d\ 420, 421 ; Plains 
d*. 413 

Icard* Mas d'. 4J0 

leper* plateau. 141. 142 (fig.), 143 (and 

teper-Uzer C* 153 
teper-Lys C* 153 
Igney, 276 

II. R., 61 

IJmucden, 62 -$ (and flg.j 
IJssd Mcer, reclamation. 4K-S5 (and 
fig ), III. IV 

ttecl, R-, 49. 90 (and fig ), 100. I0l-2 f 
X 

[Jzendijkc, 84 

IJzcr. R m 16-3 7 P 75, 76, 79-80, 143, 155 
lie de France, 18S-20J 
tle-sur-Denibi, 6|6 

1JI. R . 294, 295. 29M, 302, 303, 308* 
3l2ju£ri r in 

lllMt-Viiaine, tiept. m 438 

1 lie R 469 

Mle-Rancc C , 332 (fig.), 470 
llle-sur-Tcl, 444 
Jtlwald, 302 

Indre, dept., 233; R ,230,233,580,586 

lodnl, 47$ 


tngril, E, d*. 427 
frjti, F. d*. 679 
hhergucs. 150 

I sc ran, Cot de l\ 647, 659, 663 (fig.), 
664 

Isire, dept,, 647. 648, 65], 658, 660; 
ft.. 369, 371. 373, 391. 395, 621, 622 
(fig,), 626, 627, 632, 642, 649, 655. 
659 

Isigny, 240 
Isle, Canal de 1’, 399 
Isle. R„ 320, 341 
Ispagnuc, 570 
lssarl£$, Lac d’, 561 
tssoirc, basin of, $86. 589 
tssoudun, 234 ; Champagne d\ 233 
Isle in rapids. 293, 297, 299 
tstns, 410, 411, 418 ; Canal d\ 405 
ffiS-J, 410 
Hon, R., 236. 240 
Jviy, J 95 
licuns, F, d‘. 378 
Izfcttt, 390, 546 
l^oand, Col d\ 663 (fig.) 


Jabron, ft,, 374, 395 
Jalcrcsle, Col de, 549 
Jambes, 510 

Jamac, 338, 340, XXXVJI 

Jamisy, Plaicau de. 252 

Jarrei, R.. 4ll 

Jaumaines, Pierres, 581 

3aur, R„ 529. 574. 575 

Jekcr, R , see C«r, R 

Jenzai, Horst de, 590 

Jerdme, Port-, 213, 365 

Jodoigne, 164 

Jauf, 266 

JolnvJUe, 222 

Jonage, C, de, 372 

Joncasse, Marais de ta. 427 

Joule, R., 565, 566, 568 

Jordan]*, R,, 559, $63 

Jou6ou, Goucil de, 669, 670 (fig, 1 

Jouman, R., 60S 

Jous, Lac tie. 607 

Juan, Golfe, 424 

Juan-les-Pins, 422. 424 

Julia colliery, 171, 172 (fig.}. 173 

^ na 9S '' (a,ld "*>■ >» 
(flg.). I f4. 176 

Jumifcges, 213 

James, Pity de, 556 

Jumet. 511 

^iWi 61 , 2 ' 615 i mountains. 
8* 372, 599^19, L|X 

JurQqcSp 241 
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Kaisersbcrg. 5 ll 
Kalmlboin. I IS 
Kampen, 301 
Katendrecht, 65 
Ksiyl, R 1+ 253. 286 
Kehl n 308, 310 
Keispctl. 29 L 

Kembs. 297. 299 
Kemmdberg,, 144 s 142 (fig,) 
Kempenland (Kcenpenj, 13-16 passim, 
113-29. XIV ■ coaled. 96 (fig,*. 
121-6. 129. X V 
Kerkradc. ITS* 176 
Keromim, 464 
kiddrccht, 88 
KMsberg, 141 
Knutange, 265 

Kochersbcrg, 294 (fi*), 301, 306 
Koog, 47 

KorniMcrderzaeid, siui-ccs. SO 

Korttijfc (CotirtniiX 149. 150. 151 

Knuehgau, 308 

Kratingen. 65 

Krimjasnerw-janJ, 56 

Kromme Rijn, R,. 70. 69, 90 Mir. I 

Kwaadme£hclcn-Dcs5ch£] C. r 123 (Jig.) 

Labasiidc. 673 

L^haslidc-Munii. 347 

Lab^ltde-Rouairoux, 350, 576 

Labouard, 355, 356 

Labruguterc- 350. 576 

Laeanau-Ooean, 365 

Lacaune. Monts de. 529. 572, 574-5 

Lacq. gas-fkid. 323. 360 

Lafarge, 394 

Lagny. 189 

l^horrc, E, de. 224 

Lajsscy* 616 

Lajous, 618 

LaJande. 321 

LaEimk, 344 

L^alou-lcs-Bains. 577 ; ft,. 550 
Lxmanon, 410 ; Cluse de. 409 
Lamastre. 548 

Lamar i vie |X>wer-mtiorx 576 |fig.) t 
579 

Lambert* Mom. 205 
Lamomllc. 250 
Laruiyc, 96 

Lancey. 652. 658* 660 
Land®. 314, 316. 318 (fig.), 319* 329 
(fig.K 355. 361-5 (and fig.] ; 

364 ; in Belgium, 106 
Landrccics. 49 1 
Landrcs, 256 
Langcac. basin of. 589 

2a2 


Langeais, 231 
Langcvecn, 136 

Langlade. C. de. 405 (fig,), 410 
Langoimn, 331 

Langr®. 226 ; Plateau de* ISO, 2 25 7 T 
366, 369, 372 

Languedoc. 1.426-41, XLYJIJ 
Lannemc/an, 354 : Plateau du. 318 F 
319, 35l + 353 ; transformer station, 
333, 354-5, 6*4 
Lannion, 463 
Lanslcbourg, 645 
Unvaux, Land® dc. 458 
Laon. I 92 t 2]5 
Laonnais. 2 E 5 
Lapalisse. 596 
LaqucilJe. 563 

Larehc. Col de T 662. 663 [tig.) 

Lardicr, Cap F 421 

Lardit power-slat Lon, 57g 

LargenLtere, 548 

Larguc. R.. 377-8 

Laroche, 375 

Lamm. 671 

Lamtu* 677. 684. 687 

Lar-tac F Causse du. 428* 530 (tig,). 550. 

564 F 565. 567 (iig). 569. 570 
Laseaiix. 342 
Lassola*. pyy de, 557 
Lastours. 576 
Lauch, R . 307 f 315 
Lauchauss^e. E. de. 249 (fig.j, 251 
Lingerie. -Basse and -Haute, 342 
Laura colliery, |7|„ 172<|jg_) 
Lauraguais. 318 (and fig.). 548-51 
Uutaret* Col du. 639, 640 (Jig .). 642. 

647. 661, 663 (fig.), 664 
Lamer, R * 295, 301.302 
UvaE. 237. 470 : basin. 448, 461.468, 
470 

Lava]. Comb®, 631 
Laval-dt-C6re, power^staiion. 578(ftgJ, 
579 

Lavaur, 349 
Lavdanet, 684-5 

Lav^ra, Port-d®. refinery. 417-1H (and 
fig.). XLVf 
La*e. ft, 141 
Layon. R,, 478 
Lazarijeberg. 134 
Lectoure, 354 
Lees. R , 351 
Lcsuwarden. 46 
Leiden. 70 
Lek, R. t see Lys. R. 

Leij, fL. 129. 133 

Lek. R., 68. 90-3 (and figs j 
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LfiJytfad, 55 
Lemekrberg, 136 
LenaiK, 588 

Lins, 147-50 /tatumr, (54 
Leon p Pays dc< 443 
Leopold Canal, 80 
Leri ns, I. de, 422 
Leschaux, Glacier dc r LXI1 
Lcscure, 349 
Lcssc, ft., 4$9, 495. 499 
Lcucamp, Plateau dc, LVtlt 
Lcucate, 43 ft; Cap, 426, 44 L, 442 
n«s3 

Leuven (Louvain), 141 
Leuven-Dylc C, 161 
Leva] loss-PcrrcL 195 
Lcvezou, 572, 574 
Lcvrous, 234 
Lcycssc, ft., 60$ 

Ley re, ft- 361 
lx*, Cirque du, 672 
Lez, R., 427 
Lezignan, 431, 440 
Lezou.s, 593 
Lhomruc, ft ., 49V 
Llanc, ft.. 202, 205 
Libramom. 495 
Lkq. ft-, 672 

Uege, 126-9 pwsim. 167+ 502, 504, 506* 
507 (fi g.) T 508-10 
Liege-Maastric hi C.. 176 
Lie pores te r R,, 52 1 
Lier, 166 
Licuvin, 236 
Lfeve, ft., 155 
Litvin, 149 
Lsjmers, R., 103, 134 
Lille, 150, 15L 155-6 
Lillo, m 

Limagrie. 527 F 528, 530, 532, 586, 589- 

594 

Limburg, 103 

Limburg, South, 95-7 (and fig.): coal¬ 
field. 96 (%), 168-76 (and figU T 
XXVJ 

Limburgrehc Hempen, (I6-J7 
Linimcl. 97 

Limogo. 534, 585-6: Plateau de la, 
581 

Limogne, 347; Caussc de, 347, 530 

0ig-> 

Limon, Plants de, 559 
Limousin, 525, 527, 528, 531, 532. 
579-86 

Limous* 432, 440 

Limousin. 432 

Lifidre, E. de, 263, 269 (%) 


Linne, 96 
Limgen, 29| 

Lion* Golfe du (Gulf of Lions). 370. 

404, 426 
Lisieux, 240 
Lisse, 58 
Li vet, 657 

Uvradojs, 535 (,%>. 555, 561 
Livron + 391 
Lobiih, 89, 93, 94 
Lod6ve, 568, 577 
Lod&, 616 

Lotion, 101 
Locrthuui, 118 

Logelhaeh, 307 

Loing C, 186 (and fig,), 21$ ; SL, 3 S3. 
213 

Loir, ft , 236, 237, 457 
Loire. R., 183, 224, 227, 228-33, 461, 
473 . 7 , 527, 529. 531, 560-1. 586-97 
pmsim k XXXIH 
Loiru-lnfcrieure, dtpi^ 458 
Loire Lateral C, 228 
Lotreu ft., 231 
Loketun, 3 50 

Lornnid, (16, 1171%), XIV 
Lomoni, M du. 602 (pg.> p 606, 610 + 


Longages, 321 

Longehamp^ F. de. 378 

Longehaumois, 6(7 

Longeiner, Lac de s 516 (and fig.) 

Longcville-les- Meu, 267 

Longwy, 256-6 h 264-5 

Lons-le-Saunier, 617, 61S 

Lonizcn, 167 

Lonaac. 582 

Loosduinen, 69 

Lorcue, 546 

Urieni, 462, 463, 464. 466.7 
Loriol. 368 (%.) 

Larmont* 332 
Lorraine, 244-92, XXXlV 
Lot, dept-* 346, 347, 570 : R , 319, 324, 
52 ^ 5JO. 554, 560. 

565, 568 + 573, 577, 579 
Louchadi^nc. Puy de, 556 
Leudeac, 46$ 

Loue. R„ 607, 611,612 
Lou^e, R„ 351 
Louhara, 386 
Loulana-lcs- Forges, 614 
Lonp + R_, 422, 423 
Loupmom, 251 

Lourdes. 677, 686, 687 ; Lac de. 674 
Louvain, see Leuven 
Louvic. 685 
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l_QLJvi£rc h La, 504. 506 
Lovcruron* R_. 547 

Lo^rc, tiepi., 551, 569. 570 3 MQfltS, 
519. 545, 551, 552, 565 
Lubcr$n k Montague de, 374. 621, 629 
Luc, Lc, 40. 421 
Luee.y, f.15 
Li^on. c dc, 430 
Luguei, Signal du, 560 
Ltiijksgesfd, 133 
L umbin, 660 
Lunelcis. 427 
Lunevilte, 276 
Lure, IBl 

Lure, M* dc h 62J, 629 
Lutier-adc, 176 

Luxembourg, 230-92. 497-9; city 
232(611290.291,292 
Luxcuil-levBalns. 5E3 
Luy de France. R.. 35 1 
Luye h R.. 661 
Luyncs. 231 
Luz, 677, 637 
Luz&ge, R,. 579 
Luzine, R., 373 

Lyonnais, Monts du, 390, 535 (kL 

544-55 

Lyons (Lyon), 367. 333.9 (and fig.), 
XXXIX 

Lys Derivation C M BO 

Lys F R., I4<M land Jig.), 150, (51, 205 


MLiiifKcn„ 71 
Maas, R., see Meuse. R 
Maasbracli£ T 96, 97 
Maasdk, 1 16 

Maastricht, 95 (%.), 96. 97, 130 (%J, 
168-76 passim 

Maastricht-'s Hertogenbosch C.+ w 
Zmd-Wilkrm C 

Maas* Waal C. t 68, <»| t 93 (liu.1,96, I0| 
Macon, 384, 386 

M3corouuv 372, 382. 383 {fig.!, 539. 

542-3 

Madeleine, U (Valley), 342 

Madeleine, Monts de la, 556 r 561. 588 

Madon, R , 253, 275 

Magmcrcs, 276 

Mflgny-cn-Vexirt, 210 

Mailhcbiau 559 

Mai Hal. 617 

Mailleraye, 212 

Maillys, 380 

Maine, 237, 447 

Mainc-cl-Loirc, tiepi. m 477. 480 

Maine, R., 473 

Muisy, Pic, dc, 235 
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Matzi^rcs, 257 

MaMdetta massif. 665 + 668, 669. 670 
C JfcA 673 
Makiueinc, 658 
MaEesherbcs, 190 

Malgnvert power-sunion* 654 (and fig. j 
Maiines. see Mechelen 
Malmwiy, 493, 495 
MalnKmi, F. de. 434 
Mallot, 241 
Mamcr. R.. 281 
ManuredJe. 614 
Mauceau, Boeage, 460 
Mane he, d*pt. t 239, 458, 459, 460, 471, 
472 

Mandel, R., 140 
Mans, La, 237. 240-1 
Manta ilia, F, de r 396 
Mantes, 210 
Manvfcux* Cap, 235 
Manzac, 344 

Marais, Pays de (Limagne), 591 

Marais, Vernier. 210 

Manms C. F 480 

Marbore, Tours dc, 668 

Marchc-en-Famenne r 500 

Marche, Plateau dc la, 579^1 

Marchicnne-au-Poni, 508 (fig.V 5U 

Maittllac, 572, 571 

MardtJe power-station, 578 (fig,), 579 

Maruinclle, 508 531 

Marckolsbeim, 300 

Maregcs power-station, 578 (and lig.j 

Marches. 336, 365 

Marensin, 364 

MargaJide + Ptc. 670 (fig.) 

Margeridc, 527, 529, 530 r 531, 535 
(fig ), 554-5, 563 
Margraten, 176 
Marienau, colliery. 274 
Marignae, 686 
Marignane airport. 4|8 
Marijigue-s, 592 


Maritime Alps, see Alpes Maritime* 
Mark, R., 129 
Markcrwaard, 51 (fig.}. 54 
Marlagne, 501 


Mamc, ficpr. y 2]$ ; R,, 180, I82 t 183-4, 
185, 192. 197, 199, 200. 216. 222, 
224. 226 

Mamc Lateral C. ( 186 (fig.). 216. XXX 
Mamc-Rhine C, 185, 136 (fig ), 224. 
243. 256, 258 (%). 260. 261 (lifcL 
262,265,268, 269(fig.} H 301.309(lig ). 
3J0, 311 (fig), 522 (and fig,). LVJ 
MawSidne C. I8S + 186 (and fig.), 
224. 227, 31 j (fig), 372, 375 
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Maronrrc, K-, 559, 579 
Marquis (Gironde 1, 330 
Marne, 590 
MarsaL 27 E 
Marsan, 3&4 
MarscherwaJd. 2FI4 
Maxnflkm, 436 

Marseille (Marseille!, 3*7, 4112, M2, 
414-19, XLI El. XI rv 
Mar*eilScs-Rhdne €. P 4(57 
Marseillctte* 440 : E. tie. 433 
MarStitilus. 673 

MiineJ T 347 ; Qume de. 345. 347, 530 
Martel* GautJVi-, 672 
Mvtifuc^ 417 land tig.), 4E8 
Murtigucs. Canal des, 405 fflg-K 410 
Martin. Cap. 422, 424 
Mariiiu6rt p La, 47? 

Martresnde~Veyre, 593 
Vlimejols, 563 
Mary, Puy- 53 E, 559 
Mas-d'A/il, 673 

M*$-d + Azil 5aharai T Clusc du, 34& 

Mas sat. 682 

ManegrOS. Cuussc de, 567 (fig.i' 
MasscreU 584 

Massif Central, of f nance, 524-97 Lind 
Mascenbroelt polder. 100 

Masigat, 66 

MtstSia, Pays-bas de, 336 
MuubourgueL, 358 
Manges. Les, 461, 477,, 47B. 481 
MauidCp EL, 535 
Mauteon. 687 
Mayre, Col de, 663 (fig-j 
Man res. 623 ftig ), 634 
Mantes, Masiifdes.403. Eand hg.?. 420 
Mauri at, Pbinfcze dc, 559 
Mauricnne, 622 (tig-), 627. 645, 648, 
652, 653, 655. 656. 657 
MaufiLS eotlicrv. 171+ 172 tfig.E. 17J, 
174, 175., 176, XX VI 
Maxevilile, 256, 265 
May, 241 

Ma venue, 470; d^- h 458 : Payv de 
la* 237 ; ft , 236. 467.468. 470, 471 
ManurwL 350 + 576 
MeaOX, 189 
Mechelen* E66 

Mede T La, refinery. 360,. 417 (fe K 418 
Mediterranean coasltands, 401 -45 
Meeuwen. ! [6 
Megfcvc, Col de, 624 
Mehaigne, R, 159. 163. 164 
Mehun, 234 

Meije. La + 639, 640 tfig, E 


Meiltam, K de + 233 
Mejan, Causse. 530. 565, 566. 567 
tflgjv 568 

MeisnCois* E43 tfigJ, 144 

Mendc, 563, 571 ■ Caussc de, 5(*7 

Mtoct, Landes du, 448, 450 (fig J H 452. 
467 

Menton, 424 

Mere&fiLoui, 622 (%>, 623 (fig-j, 634, 
639, 641, 647 
Mcreus, 685 

Mcr dc Glace, 636. 637 ilig.i 
Merc-Boilicr. La, 542 
Merignoe C* 335 
MeHndol, m 
MerfeKm, 88 
Mcrfebacfe. 273 

Mersch, Valle* de, 28]. 282 (OgJ, 285 

Merwede C-. 71. 92 

Messaney, R, p 277 

Messin, 267 

Messincs, 141 

Metz, 262, 266-7 

Mcup R., 169 

Meatao, 210 

MttirttK, ft., 260, 2M iligj, 275, Si 5 
Meuse* Cates dc, 248. 249 (fig.) 

Meuse (Man). R_. L7-18, 21-3, 91, 
94-7,98-100,103-4,108, 168-76. ISO. 
2k9, 221-2,223 [fi&l 246-50 + 252-3, 
487-511 paxiim f XU, L!ll t LIV 
Meuse-ScheEdt Junction C., 126-7 
Meximicux. 387 
Mcylieu. 587 
Mcymae. 382, 584 
Mcynaetl' 414 
Mcyrueis, 568 

Mcvctk. Monts du* 531 + 547 
M^ifafts* 222. 248 
Mezilhac. 548 
MtcltfiviEle, 263, 264 
Middclbuig, 73 
Middelland. 75 
Midi, 401 -45 

Midi. Aiguille du, 637 t%), 664 
Midi, C. du + 322 f 332 rfig.j L 427 437 
438-9, 440 

Midi de Biyorre, Pie du, 668, 671, 67S 
Midi d T Osxau, Pic du. 671 
Midolize* ft., 351. 355 
Mtlha-v. 667 
Mllheae. 133 
MHlau, 534, 565. 571 
MiSlevacJies. 5B4; Plaieau de, 532 
533. 580, 581 

MilUgcn. 135 
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MtmizflivPIiiKc, 3&2 (flg.K 3f>5 
Mirarve, 431 
MlraervoL?*. 43 1 T 575 
Mmjte, Les, 218 
Minquitrs, 44S, 452 
Mj farms, 4|Q, 418 
MiiamaJS-d'iEsierel, 42 1 
Mirande, 354 
MLreoouft, 275 
MiiHfpfisis, 348 
Mirepoix,, 348 
M tribe], 337 
Miribel.C. de. 372 
Miltersheim, Grand £■. the, 269 
Modanc, 645, 658, 660 
Moder, R T 301, 302, 522, $23 
Mccllerdall, 283 
Moene, R . 155 
MotlDfl. 77? 

Moimns, 396, f«|7 
Moisac, 324 
Mol, 119, 120 

MoE-Goanpel gl^ss-worU. 120, [26 
Moknbeek. 116 
Monaco, 424 
Monbazillae. 344 
Monciau^ur-Sftmbrt, 508 
Monciscaux, Mont de, J44 
Monde vUle, 242-3 
Mondorr- Ee^-B^iras, 293 
Mondray on, 374. 397. 400 
Montrdifcres, Les, 580 
Mens* 502-3, Ml ■ coabbam, 504 
Moni-Conde C-, Ml. 153, 503 Efiyj 
Moni-en-PcvL'kfr, 144 
Monsin T 127, 129 ; barrage, 490 
Montaigne, F. de. la 248 
Montagnetle T Collide de Its. 398 
ModtaJbjtmls, 3|9, 323-4 
Momargis, 218 
Mofitaiaife, 193 
Mon tail ban, 317, 319. 324 
Montbazin, 428 ; Flame de, 427 
Monibeliard, 614, 616, 617, 618 
McmrtmVm. 563, 586 h 587 
Montcakn massif, 673 
Momctau-ks-Mints H 534, 540 
Momcbaflirt, 54fl 
Muntchar (Lyons), 388 
Mortteboorg, 471 
Monte Carlo. 424 
Monlceh, 324 ; F. de T 323 
Momdinw, 363 ir'ag.j, 374. 395; basin, 
390 

Motncspao, *73 

Mon tci n. Col des, 624. 662. 663 

Cfig-l 
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VkmifcrlarKK 19 dig.), Id3, 108 iliy.j, 
134 

Monlbcrme, 222,496. Llll 
Moob^ics^ur-Sambre, 508 (£|gj. 5lj 
Momigny-tes-Meiz. 267 
MontiviUtai, 209 
Montjeart, 475 
Mont-Lon is, 676, 637 
MoniJu-^on, 534* 596, 597 
MoiUlttGOnnaise, region, 595 
Momlucl, 387 

Monun6tard. Roche de< 542 
MontmcrJ, 387 
Mommonllon, 584 
Mont mo tot, 616 
Momois-l,i’ M on !agne t 257 
Mompdlfcr, 427, 432, 433. 439 
Monlpcnsacr, F. de. 591 
Monlpczat, 347 
Mont Pinion, 24J 
MorUplaisik 388, 389 land lag. i 
Montrinl, 440 
Montrcjcau, 687 
MonUdnis, 473 
Mooitrcuil, 195 
Mcmtricband, 232 
Moalricbcr, 657 
Montronddes-lLniis. 537 
Mont Ruan, Gticier du, 629 
Mont-St. Martin, 264 
Monl-St, Micbcl, 452. 454-5 land 
flgj 

Mom-suf-Marehienne. 508 ifigj 
Montvallicr mas#if, 673 
Morbicf. 61? 

Morbiliaii. dept* % 4SS, 459; Raic dc< 

452, 462 

Moatrles-Aravjs.. Nappe dc, 628 
Moreno, Col Jr la, 593 
Moresnet, 167 
Mortal. 396 

Mom, 617 ; Cl Lise dc, 603 (fig.; 
Morytou. Catanquc do. -3f2 
Morin, R., 191, 197 
Mortal*. 462 ^ Bate de, 454 
Mortanwdlz, 511 
MortagEC, 329 fligj, 330 
Mortaync, K.. 275, 276 
Mortain. 241 
Morteau, 611. 613 
Mon-an h ISO, 534, 535 (fig,). 536-9 
Moselle, Cotes dc. 249 (figj* 252-60 
Moselle, tffpL + 512 ; coalfield, 271-4 , 
iron-0-rc ba^in, 255-7 : R„, ISO. 

260-7, 275, 491-2, 515 
Moselotic. &-* 5l5 h 516 (fig j 
Motte* F, de Lw h 458 
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Ntullc-Bcuvron, La. 2)2 
Mouflkrort, Roches de, 473 
MonlainvUle. 232 

MotiUm, 534. 595. 596, 597. 670 (tig.) 

Monties, 4J0 

Mousuer, Le. 342 

Mourners, 656 

Mouths (Jura)* 6] I , 6L7 

Mouths, L,i, 342 

Moulhoumcl. massif, 430, 667 

Mouliers, 657 

Mouzori, K.. 252 

Maycnne Durance. Pay* iic ta, 622 
£fig,X 634 
Moyenvic. 271 
MoyeuvrSi 264 
MugfOfi, 353 

MulhousSp 304 (figj, 366-7. 520 
Munia. Fie ds la fc 674 
Munster, 52] 

Mur, Puy de, 59J 
Murat, 563 
Mure, Mi. de La. 423 
VI ussid an, 344 
MuSsOn. 279 

Naguilhte, E. de + 674 
Namur, 489, 5W, 510. LIV; syn- 
clinorium. 4-85 EHgJ, 486 
Nancy. 266, 268-9 ; iron-ore basin. 

255-7 ; steeE district, 265-6 
Nantene, 195 
Names, 474, 476^7. 48) 

Nanles^Bre*! C-, 332 tfigJ, 468, 469 
Nanlua. 617 
Namua, Lac de. 607 
Nappl^ousgard, 497 
Naptmle, Golfe de ia, 420, 422, 424 
Narbonne. 426, 432, 440: Gdfe de, 
426 

Naurouzc, Cril de Igap. gaie), 3)3. 315, 
313. 322. 348, 349, 430, 439 
Navarre. Has-. 355 
Nay, 358, 634 
Netlcr-Beiuwe p 99 

Ncder Rijn, 89. 90-3 (and ligs-), 102 

NederVduwc, 102, 134. )J5illgj 

Nterpefcl, 116 

Nigne. Cap, 421 

Nigre, Prc de, 669 

Neige, Cr^c ds la* 6fW 

Neige, Dime ds, 639, 640l%.) 

Ne-maurs. 118 

Neauvitlle, Massif du, 355, 668, 669, 
67), 674, 677 : Glacier de + 673 
Nerae. 354 

Nire. R. t 35! 


NeriSrJeH-Buins, 596 
Nesque, K., 374 
Neste COO, K., 674 
Neste, R.. 351. 669, 671 
Nstbe, Ft., 16 
Ncthou. Pec dc, 670' 

Neubour^, 236 
Neafchaieau (Meuse h 248 
Ncufchate] (Ainns). 199 
N'eufehiUe]-en-Bray. 207 
Nttiffosse C.,82, 152 
Nctilisc, Plateau de, 587 
NeunK-sur-Beuviwi. 23 2 
Neuve-Forgc* 22) 

NeuveS-Maisons. 265 
NenvIc^dTJsssI power-slat ion, 578 
(SBO,579 

Neuvil te-souv H uy, 490 
Nsuvilte-sur-SaOne, 337 
Ncuzen* ±e? Tcmeu^en 
Ncvsrs, 228 

New Waterway, 38, 66-7 (and fig,). 93 
(%) 

Neyricr, Mont, 630 
Niaux. 673 
Nice. 423. 424-5 
Nied, R p 267, 263, 271 
NicderwaJd, 302 

Nieuwc Maas, R.. 66, 67 (and fi*.), 69, 


Naeuws Merwcde, 90 (fig.), 91, 97 
Nicuwe Waterwcg. m New Waterway 
Nfeuwpoait (Nicupon). 79, 30 
Nitvie, dept., 227-8 
Nijmegen, 10] t 134. XI 
Nltnes. 432. 439^0 
Ninove, 150 
Niort, 48 ) 

Nivc, R J+ 357, 359. 67] , 675 
Nivel lc, R , 356 
Nivdlcs, 157 

NLvenwis, 183, 227^8, 375 
Nivernais C, J36 (and %,). 538, 541 
(fig-) 

N'reirs, 147. m Etig-i, 154 
No&cnl-rAbbtssSt J97 K 193 (fig,), 
Nogeni^oLis-Coucy* 192 
Nogem-sur-Oisc. 193 
NokJai&Je-Fsrroux, 38| 

Nojr. Cajsse, 565, 566. 567 (fig,), 568 
Notr, Mom. 142 {fig.), 143 
Noirr, Lac, 516<%.>. 51? 

Norre. Montngne, 450. 431, 525. 529. 
575-7 


Noircs. Mpntagrwsv 456, 459 * 467 
Noirtlabte. Col de, 556, 593 
Noirmoutier. L de, 479 
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Nomeny + 275 

Nonncnbnuch, k de. KJZ, 303* IfM 
£fig-> 

NorUron + 344 

Noord, channel, 66> 68, 70. 91 
Noord-Brabant, 103 
Noordc Ecdc. SO 
Noofd’Hal land. 56-71 
Noord-Holkndsch C, 93 Big.) 
Noord-Oost Polder (lssel Mccrl 51 
Big.), 53-4* III. IV 

Noord Zee Kananl .tee North Sea 
Canal 

Nord, Canal da, 3 86 iftg.) 

Nord coalfield. 145-9 (and figs.) 

Note, Fie de* 575 
Norma nd, Bocagc, 460 F 461* 467 
Normandie, Collides de. 473 
Normandy {NormandieP, 23543, 447 
North-East Polder (Uhc) Meer). 51 
(fig.)* 53-4, III, IV 

North Sea Canal 4Q f 59* 6L 63 (and 
%.l, 93 dig.) 

Noscray . Plateau de, 604 
Notre-Da me -d c - L o rtUt* 143 
NoEre-Dame-de-Mons iLivradois), 555 
NouvdJc, La, 439, 440 
Nouzon, 222 

Noyanl, 596 ; coalfield* 595 
Noyon, 189 

Nnits, COic de, 382, 383 (fig. I 

Obion. 629 + 631 
Oche, Dent dV« 628 
Ochsenfeld, 295 
Odet, R,, 452. 462 
Oesliof, 497 

Gcver, Dcn + 50, 51 fund fig.) 

Ognon, R.. 371-2, 377, 378 
0\sc>dept.< m ; R.. 1334. 185, 189, 192. 
393, 216, 496 

Oise Lateral C., 153. 186 Big. P 

OfSSCl, 213. 218 

OliftJIU L d\ 334. 336 

Olle, Eau d\ 638 

Otonzac. 440 

Qlomn, Gave d\ 355, 671 

Qloron-Sle. Marie. 358 

Ommerschan^ 139 

Ondaine. L\ 546 ; R-, 545 

Ondefonlainc. 241 

Qolen, 119 

Oosiburg, 84 

UcMiemic, see Oslend 

Oosier Schelde. 38. 66. 7t. 72. 85 

Oosienend, 48 

Oosiermoer. 137 


Oost-Fievoland, 51 (lig.j, 54-5 
Oosimalic, ! 18 
Dost Polder, 51 (fiy,). 54-5 
Oostvaardersdicp, 55 
OosEvlicland. 48 
Ooslzaan, 60, 61 
Ophoven, 116 
Opoclenen. LI fi 

Or, Cole d\ 226. 367, 378. 382-5 land 
fig.) 

Or, Mont d 1 (Lyonnais), 544 
Grange, 368 (fig.), 400 : plain of, 397 
Qranjc-Nassau collieries, 171. 172 dig-3 
173, 175 

Orb, R., 428, 575. S?7 + 607, 609 
Organ, 399 ; Gran d + , 404 
Orhy, Pie d\ 668, 675 
Orient* F, dc. 234 

Orleans, 229, 230 : F\ de, 232 : V*f 
d + , 229 

Orleans C. f I 86 (and tig.). 218 
Orlu power-station, 681 
Ornain, R J+ 182. 225 
Omans. 616 

Orne, R„ 235, 236, 238, 251, 253, 256. 

257, 265, 471 
Qrtaifa, 444 
Orthez, 358 

OssaiJ, Garc <T. 671. 674: Vullee d\ 
675 

Qsscja. 633 

OxsenLswSe. Hoc\ van, 84 
Ovhuti, 636 
Ostend T 79 

Ossrisvant (GstrevenU. 143 £.fig,h 144 

Othain. R .251,253 

Othe F Pays d\ 217-18 : F. d\ 218 

Otlange, 265 

OLtcrloo, 3 35 

Ottmarsheim, 300 

Quehc, 236 ; R . 372, 380 

Oude Maas, 67 (%), 70 

Glide Rijn, R., 70. 89 r 90 (fig.P 

Oudenaarde, 150 

Oudcschild. 47 

OucssmL l d\ 452, 453 IfigA 456 
OoiSE rebam, 235 F 238. 241 
Our F R . 491 
Oofte. R. t ESQ> 2Z6 
Ourcq C-. 194 ffig.1 195 
Outtq* R.> 192 

Ourthc. R . 487-8, 489, 493, 495. 499, 
510 

Otitreau* 204, 205 
Ouvfcze* R. p 374 
Ovgr-Befuwc, 99 
Over-Veluwc, 134, 135 (%) 
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Overijsclte, 160 
OverEjsse], 99. Ufi 
Gverpelt, 116 
Oyornax, 617. 618 
Oze, R. + 226 

Pucaudkre, La, 58B 
Padirac, GoutTre de r 345 
PailJqn, R,, 422. 424 
PaimbtEtif, 475 
Paitnpo], 463, 464 
Paimponr, F. dc, 459 
Paladm, Lilt: de P 395 
Pa]anges, Massif de$* 572 
Palau r 444 

Palavas-les-Hois, 427. 436 
FaUcs. Lcs, 534 
FaUice, La, 359 
Panders, 685, 687 
Panne, De T 78 

Pannerdensch C, 90 (and flgA 92 (fig.j, 
93{Hg_K 97 
Pantin, 19! 

Papin, Puy* 478 
Pamy-le-Monial, 542 
Pardaiihan B Monts du t 577 
Parentis, E, tie. 362 (fig.). 365 
Pareniis-Rom oilfield, 365 
Pargrty-siir-SJulx, 224 
Paripac, basin, 669 
Pariou, Puy dc, 556 
Paris, 193-7 (and figs.) p XXV] [, XXVIH 
Paris Basin, 177-243 pawim 
Parpadlon, Monts du. 622 (fig,) 643. 
651 

Pas-de*Ca]ais p coal-basin, 145-9 (and 
figs.); dept., 205 
Passchcndatc, 141, 142 (fig. I 
Passy, power-slat iflfi. 654 (fig.). 655 
paw. 317, m 634, 686, 687 ; Gave 
de 351.352 {fig ), 355, 671, 674 
Pauiltac. refinery. 329 |%), 331, 333, 
360 

Paui [(aC'Trompeloup, 330 
PavilSy, 209 
Paynt, Pit. du T 479 
Pays Noir, 145 

Pcage-cle-Rousstllon, 368 (fig.), 390, 
393 

Peccais, C, du, 4CM 
Pechelbronn fPcehclbrann), 305 
Feclel, Aiguille dc, 642 
Peel, 133, 130-3 {twl fig,) 

Pcgoulicf T Grau de* 404 
Petal, Mont, 622 (fig,), 644 
Pcllcrin, Le + 475 
Fdussin. 548 


Fdvoujti Massifdu 1 «22(lia.) > 623 ffigj* 
624, 625 (fig,). 634, 639^1 land tig .} 
Pcncslin* 465 
Penfdd, R., 465. 466 
Penmarch, 453 
PcpinsteTi 168 
Pendic. 236, 240 
Perelic. Col de la. 665, 688 
Pferdm, Crest de La, 547 
Perdu, Mom, 668, 672 h 673, 674 
PcreilJe, 685 

Pengonl. 318 (and fig.). 32 j0, 340^1 

Ferjgueuji, 317, 342, 344 

Perms, 69 

Pcrols, E, de. 427 

Peronne* 207 

P6rcwgcs, 387 

Perpignan. 442, 443, 444, 445 
Perri6re, La, 657 
Perrigny, 617 
Perron, SiiLll-du-, 588 
Perth us. Col du, 688 
Perwcz, 164 
Pelaitge. 286, 292 
Pctii Brabant, 165 
Pelt* Trait, Le, 456 

Peiii-SL Bernard. Col du. 659. 662, 665 
(fig.) 

Petk-Sucbel, 557 
Petite Fhndrc (Gironde), 320 
Petite-RmselJc, 273 
Petite Pyf^rtfecs, 667, 669 
Petite Suisse (Lux.), 283, 292 
Petits Gausses, 344-8 
Pctrusse, R. # 2S| 

Plvtle, 143 (fig ), 144 
Pcyral4e-Ghflteau, 585 
Peyredeyre, 560 
Pcyteleau + 57! 

Peyrelevadc, 582. 584 
Pcyriae, 440 
Pbdippcviltc, 502 
Picardy (PicardEe), 203,7 
Pi6g)c, 43] 

Picrrc-CMtel, Defile dc, 608 
Pietrr-Eybcss^ 657 
Pjertefiitc, 360 
ttemfittt-Ntslaia*. 685 

plain of, 374, 392 (figj, 

Pienc-St. Martin, Gouflre, 672 

Pierrc^sur-Hauie, 555 

Pietax, Les 1 470 

Pilat, Mont, 370, 547, 548 

Pillter. Grand Max de, 410 

Pinay, Saut-diK 588 

Pmct power-station. 350, 579 
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Piqut, R-, 678 
PUhiviers, 190 
Pimnvon pnwcr-siaiion, 655 
Plan, Aiguille da, 636 
PL^n de Direls. U, 665 
Plan du Bourg, (Eu de, 405 
Plancuse, F- de, 539 
PJjjiijLjret, Chalnc du. 667. 670 
PlatlWKS, M&i dtt, 410 
PUt(& Dfeen de* 629 
FEulcau Jura, 604-6 
Plessis, C du. 471 
PEcsrin T Bui dc, 454 
PlDc^een, |41 
Pletfrmcl, 468 

Ptomh du Cantiil, 558 559 

PLauha. Pic,. 453 
Poissy, 2(0 

Poiievin. Marais. 335 (flg.X 459. 479 
Poiioo. Seuii dc (yap. ^aic of I, 313, 
334, -m 
Polemic, 561 
PolL^ny, 614, 616 
Pompey. 265 

PonL-d-Mou^n, 263, 265. 27] 
Pomarlkr, 609,611. 613, 616.6(8 
Pont-d'Am. fi|7 
Pont-d'Ar^ 430 
Poni-dc-BcauvDisdn, 396 
Pont-de-Cheniy + 397 
Font-dc-Claix* 475 
Pont-dLJ~CMleau t 592 
Pont-EscofJlcr powcr-staikm. 654 (fig. K 
655 

Pcml ivy. 4(>8 
P«ni-rAbbt, 46 i 
Pcm-rEvequc, 240 
Pcmoise, 189 
Ponrrcan, FiieHc dc, 469 
Pont-Sl. Espril. 375, 400 
Poms-de-Ct^ Lcs r 473 
Port-de-Boue, 4(5. 417. 4(8. XLV 
Forte, Cot de Ea, 663 (ftg. ) 

Porte d"Aquitaine, 430 

Port-cn-Ba5&in + 238, 240 

Porlillon power-station* 684 

Port-Ste. Marts, 324 

Port-Vcndrcs. 445 

Poscls. M assif du, 668 

PotlcIbciE. 141 

Poudlc, La, 657 

Pouillc?n T Chains de, 356, 357 

Foullly-sur- Loire. 228 

Poukp Plaieau dc r 543 

Pourtakt, Col du, 683 

Prades coalfield. 525. 526 S4S 

Pragn£rc$ pawcr-RUicLon. 684 


Praz. La, power-alaiioti, 653 T 657 

Prazon* Glacier de, 629 

Pro-Alps, 620, 627-8 

Pro-Ardennes rt^ion, 221-2, 223 (Jig. i 

Premency> 538 

Fremont, 657 

Fr£-Py renees, 667 

Prince Bernhard lock. 92-3 

Prins Alexander polder, 40 

Privas, 548 

Profondevdle, 489 

Proumeyssae, GonJTre de. 342 

Provencal! Alps, 621 

Provence, 1.402-5 

PuigmaJ, Massif du , 668 

Puisaye, Collines de, 223^ 

Puteaux, |95 
Pyrscheid, 499 

Pay, Lc, 528 r 534. 561 , 563^ LV1E 
Puy-de-DOme, Jepr,. 561, 562. 563 : 

fpeak), 556 
Puy-GyilJaume, 592 
Puy-IT.veqUL- f Leveqacj, 347 
Puymorens, Col de, 688 
Puys, Chalnc des p 556-7 
Puyvalador reservoir, 683 
Pyrenees, 8-9. 665-88 
Pyrenees basques, 675 
Pyrenees, Basses, x/c^r., 356-7 
Pyrenees de I'Ari^gc^ 675 
PyronccsOricnlHEcs. 443-4, 678, 

m. 682 

Quenast, 157, XXV 

Qu£ni?ean, F. dc. 459 

Quercy. Causes du, 318 tand 65 .1. 

■344-8, 530 (lijs j 
Quercy, Segata du, 573 
Querigui R 676 
Quevilly, Grand , 2(2, 213 
Queyras, 642. 643 
Qujtx'ron, peninsula. 453, 455 
Quicvrain, 511 
Quimper. 462 

Rabat, 685 

Ragcai. La, 657 

Rambcrvillcre, 276 

AambouiLlci. F. de. 190 

Ramomi, SOmn de, 668 

Ranee. R , 452, 461.467 

Randamme, Lac, 557 

Randan. 593; F- dc, 59 j 

Randem power-station, 654 (and fig.), 

655 

Randon, True dc, 554 
RanvilEe, 236 
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Rapine, R„ 378 
RaiLZon, Sue de, 

Rar. Pec, du, 452, 455 Etig-1 

Raz£s, 432 

Re, I- <te P 334. 136 

Rtan. R., 444 

Kchonc, 685 

Kecey. 216 

Ri colitis. Mont tics. 142 (figj 
Redans 265 

* Region Mixic ‘(Belgium). 159. 165-6 
Regncvjllc, 472 
Regny, 589 
Rchon, 264 

Reims, I97 p miftfr), t»*2M, XXIX ; 

Montagne de p I97 p 198 <tig_j. 200* 
Reins, R.. 543, 588 
Rcrmlch, 286, 292 
Rem i cement, 520, 523 
Remoray, Lae de, 607, 6tiy, 6 ICS Efi^i 
Renage. 397 
RenaisOn, 588 

Rennes, 469-70 ; basin, 448, 460. 463, 
46S, 469 70 
Rtrv£Hjpr6 + t68 

Reppd, J 1 6„ 120 
Rethel, 217 
Rethdois* 217 

RcEoumcmcr, Lae de. 516 (and Fig, I 

RcE*. Pays de, 479 

Kcmsel. 3 33 

Revard, Mont* 660 

Revel, 350 

Revens, Causae de, 567 (Fig.) 
Revcrmonl, 372, 602 (fig. i. 606, 607 
Revogne, caves of, 500 
Robotize. R-, 370. 372, 385, 386 
Re?., Dent da, 429 
Rhein wild, 297 
Rherten, 134 

Rhine, R, 17-23, 80-94 tend figs,), 
293-312 pmsitu, 513 14. 609, X, 
XXXV 

RhOne, CfiEfs Ju. 391,. 393 
Rhone, R , 366-400 passim* 401, 403- 
411, 428, 605 Efig,), 607 9. 614-15, 
621. 632, XU 

Rhftne-Rhine C, 299 T 306. 309 (fig ). 

310, 311 (fig-), 375. 381. 618 
Rhonc-Sde C. 405 dig.), 407. 408, 
427. 438 

Rhue, R , 559, 579 
RibcanviOe LRibeavilte). 519 
Rib^rae, 344 

Riteral, 442 1% ). 444, 445 
Ricamarie, 546 
Riceys, Les, 225 


Rijnlandsboezetti* 42 
Ride, R., 236 
Rimcgne, 496 
Rtam, 592, 593 
Rioupe r0us f 657 
Riqaewihr, 519 
Riscle, 358 

Rive-de-Gier, 545, 546 
Rivd + Mom. 605-6 
Rivesp 397 
Rjvesaltes, 442 
Riviera. French, 424-5 
Rixouse, La, 617 
Ro&finaiU. 586, 687-9 
Roamie, 527, 530. 588, 589 
Roanne-DigyLn C.* 541 (fig,), 589 
Robertsau, 308, 309 (tig. > 

Robine, C. de la, 440 
Roc, Pte, da, 47]. 472 
Roeamadour, 347 
Rochc-aux-Moincs; 585 
Roehe-bal4'Aigle. 585 
Rochefort, 336, 339. 499, 500 ; F, de, 
434 

RDche-la-Molicrc, 545 
Rochelle, La, 338-9, 481 
Roche-sur Von, La, 478, 479, 481 
Rocfoe-Talaminc* 585 
Kochette, La p 658 
ROdque, Pic, de t&, 2L0 
Rocroi. 49? ; Plateau de p 483, 484, 
492 (fig.), 495-7 [and fig.) 

Rodange, 286, 287 (fig,), 290 
Rodez, ,534. 571, 574 : Ca ns sc de, 564, 

Roc r, R r , 170 
Roemvond, 96 
Rocse]aie, 150 

Rocser, Vallec de, 281, 282 |%j 
Rognae, 413 
Rognaix, Le, 638 
Rohrbach, 523 
Rolamlc, Rrdche de, 672 
Romanchc, R*. 652, 653, 657 
Roma ris-saM sere, 396. 397 
Rombas, 263, 265, XXXIV 
Romrycr, 656 
Rnmilly, 199 

RomomnRn, 232 
Ronce-les-Rains, 338 
Roncevallcsp pass of. 675, 688 
Ronse. I49 B 150: hills. Ml 
RoOscndaal, 133 
Roos[ercn + 97 
Roqucbrune, 424 
Roquecourbe, 440 
Roquefixade, 685 
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Roquefort. 433. 563, $7o 
Roquemaiue. 400 ; Defile de, 374 
Roque vatfe. 4|3 
RoicofT, 457. 463 
R&sij^resi, 3 60 

Rojs*rt*-aux-Saline?, 27(, £72 (fig.,) 
Rootle, R, 273 
RoEie, COie. 393 
Rotte, R . 66 

Rotterdam. 65-9 (and Ely.3. VI] 
Rotlumeroog, 48 
Roubaix, 150. 151 r 156 
Roubaix C, 81 (fig.). 141, 152 
Roubion T R>, 374. 395 
Rouen, 209. 211-13 
Rouge. 449 

Rouge. Causse, 567 Big .} 

Rouquelies, Cirque des, 568 
Rousses. 61 E ■ Lac des r 603 (tig. j. 607 
Rouisel, Col de. 663 Ifig.) 

Roussillon. 441-5 (and fig ). 666. 667 

Route des Alpes. 664 

Rouvray h F. du T 210 

Rouzc power-station, 684 

Rove tunnel, 416. 417 (fig.L XL1V 

Royaii H 320 

Royat, 59l + 594 

Roy^ncs, Buttes de, 581 

Rozenburg, L, 66 

Rozoy-en-Bric, 191 

Rumdangc, 289 

Rumfily, F, du, 224 

Rumst, 166 

Ruoms, 54S 

Rupel, ft., 159, 162 

Rypt de Mad, R . 251, 253 

Rupt-en-Wodvre, 250 

Saaks. 521 

Saar coalfield. 271 -4 (and figj 

Saariouis anticline* 268 

Sabari. 684 

Sable-vur Sarihc, 237 

SabEesHtTOlonne, Les. 479, 482 

Sablon, Pte. du, 404 

Sabloncy* Dune de. 361. 362 (fig \ 

Saeul, 285 

Sail I a t* $83 

Satl-lcs-Bams, 588 

Sail-sous^Couzan, 587 

St, Adressc, 2M 

SI. AlTriquc, 571 

Sl Apam, C- de, 335 

St. Aignoui. 232 

Sl. Anumd-TalJende. 593 

St, Amans-Soult, 576 

St. A maria. 520 


St. Andre, 24] 

St. Andrics, 91,96 

St, Antoine* 685 

St. A Libert, Mont 3 141 

St. Avoid, Plateau de, 268, 27U 

St. Harthelcmy, 667, 670, 686 

Si. Beat, 686, 687 

Sl. Benoit-dc-Wo4vre, 250 

SL Bricuc. 462. 463 

St. Cast, Ptc., 453 

St. Ccrart, Polder de, 480 

Sl Cargue, Col de, 619 

Sl. Chamas, 418 

Sl diamond, 545, 546 

Si. ChriStOl. 622 (fig.), 629 

SL ChmEopbc-en-B normals, 542 

Sl Claude. 616, 617, 618 

Sir Cyprien-PlftBCp 445 

St. Denis (Seine), 195 

St. Denis C-. 194 (%), 195 

SL Denis (d'QkrOn;, 338 

SL m 9 513, 520. 521 

Se Dier. 555 

SL Diider, 224 

Si. Engrace. 671. 672 

SL Esteve, 444 

Se. Etienne, 534. 545 ; coaJEldd. 525, 
526 (fig.j, 541 Uig.L 545-6 
Se. Etscnnc-CanEales, power-station. 
578 (fig .h 579 

Si. Flour, 563 ; PJjttczc de* 559 

St. Fans, 389. 393 

St. Galmier, 587 

St. Gaudens, basin, 669 

St- Genius power-station. 579 

St. Gcnivsur-Guicrs, 60^ 

Se. Gcorges-d P H urtieres, 656 
Se. Germain., F. de. 190 
Se. Gervaisdesr Bains, 638, 659 
Sr Gildiis, Pie. de T 474 
Se. Gilles, Cos[i£re de. 428 
SE. Gdles-iur-Vie 
St. Girons, 682 
St. Goblin, 657 ■ F. de, 192 
St. Gond. Marais de, 197 
St- Guenok, 463 
Se. Hertoiain, 475 
St Hilaire. 596 
St. Hubert, F. de, 493 
St. Jean-d'Angely, 340 
St. Jean-dC‘Bournay, 396 
St. Iean-de-Lo5ne,375, 380 
St. Jean-de-Luz* 356, 360; Baie de* 
356 

St, Jean-dc-Mautlenne* 657 
Sl Jean-dc-Monts. 479 
St. Jean-du-Gard, 553 
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St. Jean-Picd-dc-Pori r 687 
St. Jucry, 349, 351 
St. Julien-dc^CoiKseUes, 475 
St. Julicn-cn-JarretH 546 
St. Junicrip 584 
St. Just, 587 

St. Lmucnt-de-iii-SpLlanque, 444 

St. Laurcni-du-Pom, 397, 645 

Sl Laufcni-du-Var, 423 

Sl LtE^r-la-Momagnc, 580 

Si- Leonard, 584 

Si. L&. 450 f 472 

Si. Louis C. F 408 

St, LouLwlii-Rhcsne, Pen, 408 

St. Loup, Mont', 428. 429 

Si. Loup, Pic, 429 

St. Matop 462, 4*4 ; Golf de, 448 

St. Mated pts-fidd, 322. 323, 333. 360 

St- Martdrigr. 4t9 

Sl ManiiLde-Monr, 580 

Si Maritn C* 194 (figj, 195 

Si. MarLin-de-Londres. 434 

SL Martin-de-Re p 338 

St. Martin, Ptc.% 356 

St. MarLm-suMa-Cluiriibre, 657 

St. Mai hie u. 457 ; Pic.. 456 

St- Maurwe-b-Cliisire, 566 

St Michel. COW. 260 

St. Michel. Mamis dc P 459 

St, MichcE-de-Maurienne, 657 

St- Mi hid, 248 

St- Nazaiir T 474. 475^6,477, LIE 
Si- Nikkis, 83 
Si. Gmer. 79, 82 

Saimongc, 333, 336 : Salines dc. 334 

Si. Oueo, J95 

St. Pancrassc, 645 

St. Faut-de-Lteomye, 344 

St. PauLde-Vamx, 3R7 

St. Pierrc-d'Albigny. 658 

St- Pierre-Hlc-ChartreLise. 645 

St- Pierre-de-la-Fage t 566 

St- Pierre-Monllimart, 481 

Si. Point* Lac dc, 607, 609, 610 

St. Pcd-sur-Mcr, 78-9 

St. Pourcain, 592 

St. Privat-dc-la-MonLagnc. 257 

St. Pn*. F. de. 537 

St. Oncrnin, 207 

St. Quentin, Bois de (Languedoc), 434 
St, Quentin C., 83 (flg,). 152, 153, 135, 
186 (ftg.) 

St. Rambcrt-d'Albon, 391 

St. Rambert-sur-Loire. 587. 617 

St. Raphael. 421 

St. Rimy, 241. 399, 400 

St. Rigaud, Mont-, 382, 543 


St. Roma in, 587 : Puv dc, 591 

Si. Saulge, 227 

St. Savoumin, 414 

St. Scrvais, 510 

St. Servan. 464 

St. Sever, 358 

St. Sorlin, Glacier de T 639 

St. SuJpice. 349 

St. Symphorien, 3lO r 375 

St. Thibery T 428 

St. Trojan (Olerun), 338 

St, Tropez + Golfc dc, 420 

St. Trxndcn, L64 

St. Uic, 397 

St. Vaa^tda-Hongnc, 472 
St, Vallier, 368 (fig.), 37j fc 394 
St. Vietor-sur-Reins, 589 
Si. Vincent, Mont F 542 
Si. Vith, 495 
Se. Yam, 593 

St. Yrieix-U-Montagnc, 580, 5B3, 584. 
585 

Sic, Baume, Massif de k. 411 
Ste, Croix-au.t-Mines, 520 
Ste. E'nimie. 571 
Ste. Fieri ne, 590 

Ste. Fctf coalfield, 526 (fig,), 5-M-5 
Ste. l lonorinc-du-Fay, 238 
Ste. Manc-aux-Chcncs, 257 
Ste. Marie-aux-Minti, 520 
Ste. Mcnehonld, 219, 22 E 
-Ste, M6re-Eglise, 471 
Sle, Tulle power-station, 655 
Ste. Vieloirc, Mi. de la, 411 
Slci. Maries-de-la- Mcr, Le%. 408 
Saison. Gavede, 671.675 
Saison, R., 356 
Saissac, 440 

Sdanque, 442 (fig), 444 
Salarialt. S52 
Salbris* 232 
Saide-sur-Sanhe, 23S 
Said Lies, 442 
Salfive. Mont, 656 
Salies-de-Rcam. 358 
Salmdnc^, 553 
Siilins-de-Giniud, Le. 406 
Salins-tcs-Baim (Jura). 61 fi, 656 
Saliva I, 271 

Salon-dc-Provence, 410, 41 j 
Salonncs 271 
Salsrc. 442 
Satebronn, 271 
Sambcck, 96 

Siimhrc- Meuse ‘farrow’, ISS* 502-11 
Saiflbne.Oise C,, W| (fig*. jgj. ig h 
<fig-l 
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Sambre, R. a 433, 49 U MWI Passim, 
L1V 

Samson, R., 500 
Sanecrre, 234 
Sanocrrois., 234 
Sancy, Puv dc, 524, 557 
Sandvhet, 88 
Sunon, R.. 271 
Sarnie, 214 

SaOne-ct-Loire, de/?L, 542 
Sadnc, Haute-, dept-, 378 
SaOnc, R,, 293, 366-72 pasting 374-5, 
377 -87, 388-400 /mmjj™ 

Sarcoid. 557 
Sartadais, 342 
Sarlat, 344 

Samlbe, 271, 272 (figj, 274 
5artaneolin + 6S4* 685, 636 
Sacra ns barrage, 578 
Sacre p R., 26& F 273 (fig,), 522 
Sarre Colliery C, + 256, 311 {dgj 
SatreboLirg. 270, 274 
Sarregufirnmes. 274 

Sarthe, Pays de la, 2J&-7® R. r 236, 
237, 23S s 467 
Sasscnage T Cuves de, 631 
Sasienheim, 5E 
S^-vHit-Gent, S4 
Sauer. R„ 295, 301, 302, 522 
Sauldre, ft., 231,234 
Saulieu, 538 
Saulnois, 267 
Sault-Brcnaz, 615 
Sault, Pays dc. 667, 676 
Sauls. Rr, 224 
SauTnur, 23L XXXIII 
Sanm, 677 

Sautadcl, Chutes du, 430 
Sautei, Barrage de, 653, 654 (jig.) 
Sauvage, C&te, 454 
Sauvages, Col dcs, 589 
Sauvagnac, Pu.y de, 583 
Sauvclcrre, Caussc dc, 530 (figj, 569 
Save, R r| 320. 351 

Save™ embayntenr, JOI ; Col de la, 
308,310; Gap. 512,521-2 (and tie- > 
Savitrcs, C- de, 60S, 632, 633 (B*J 
Savoie, dept.. 627. 647, 648, 659 
SavojaaitU Plaat. 84 
Savonnitr&-en-WQievTc n 250 
Savourciuse, R-, 378 
Savoy (Ssvoiej p 627 
Scarpe, R-, 151-2 
SearphOuL, 76 
Scbaafi^ergen + 135 
Schacrbeck. 163 
Scheer, ft- T 295, 29?. 515 


Scheldt t Schelde, LscautJ, St.. 15-16, 
85-6 (and fig j, 140 - 1 , 1524, XX 
Schelle, 83 

Sohermer T 31, 32 (lig.> 
Schermerboezcm, 42 
SehcrpenzecL 102 
Scheur channel, 66, 67 (fis-l 
Sdicveningen, 69 
Schiedam, 53, 65. 68,69, VIII 
Schicland. 56 r 58 
Schifirrnonmgkoog,, 48 
Sehiltighcim. 307, 308, 309 (fig. I 
SchluchT, Col dc la, 521 
Schokland, L. 53 
Schoontbeek, 137 
SchuuwtivDuiuelanct. 1., 71 
Scocffp R-, 464, 466 
See, Lc Mont, 249 (fig.j, 252 
Sedan,22l p 248 
Segala da Qnttcy, 344 
Sepias. 525, 527, 529, 5724 
Scgonvac, 333 
Scgri, 449, 665, 676 
Seiche. R, 469 

Sdlle. ft-, 262, 267, 268, 270, 372, 385 
Scin, t. de. 452,453 (fig. I 
Seine Lateral C T 23 ? 

Seine, K-. 179-87. L93-7 {and figs.L 
198. 199 (ilg ), 208. 210-14, 216, 225, 
XXVII, XXVIII. XXXII 
Seine-fit-Marne, rieptr, land-use. 189 
Scins-ct-Oise, dept,, I and-use, 139 
Seine-Mari time* dept,,. 209, 210 
Selestal, 306 

SelfkanL, 95 Sligj, 169, 172 (fig.) 

Selle* R., 533 

Sctles. 232 

Selves, R.. 578 

Selvel, R„ 578 

SemioL Mom, 555 

Scmois, R , 277, 489, 493, 494 

Semtir-en-Auxois. 538 

Senart, F. de, 190 

Sene lie, 264 

Semie. R.„ 141, 157-62 passim 
Sermettc, R., 14|^ 157, 160, 162 
Sens, 313 

Sens6eC, 81 (fig-), 15Z 153 
Sept lies* 4J2 
Septmcmceb 6I7 T 618 
Serving, 502, 506, 507, 510 
Serein, R ,225, 537 
Scremange, 263 
Scrmaize-Jcs-Raiins, 224 
Serpent. 483. 434 

Serre* Montague de la, 369 p 37S P 379 
(.fig.), 591 
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Scrrc Poriyon barrage, 655 

Scrrc. Pvramid de. 672 

S*te (Cettej, 407. 42B, 436. 437^8 : 

Cap dc* 426 
Sertons* E, de, 537 
Seudrc, R-„ 333 p 336 
Severnim. 1 31 

Severny Cau^sc dc. 530 (fig). 564, 567 

Scveracde-Cliiiieau, 57] 
bcvre-NBnta.se, R.. 474, 473 t 47B t 481 
$£vre-Niortaise, R., 334, 4$0 
Scyne, La. 420 
Scyssd, 615 
Siagnc, K. h 420 

Side, Cap du, 4 [y, 420 . Massif de. 420 

Sidobte, 575 

bigean, E. de, 427 

billon alpin, 631 -4 

billon do Brei jgne. 474, 476 

Sincey-les-Rouvray, 536 

Sbn, Butte Jl\ 252 

Si*(cron. 6 51. 656, 65B P 661 

SilEAnJ, 1 76 

Slack, R. h 205 

Slavante, 165 

SLotermeer. 61 

Sluis, SJ 

Sluiskil, S5 

Sneck, 139 

Suctrau*. 616 

Socsterberg, 133 

Soignies, 157, I 6 i> 

SoissonnaJs, J84. 191-2 

boissons* 189* 192 

Sotcuvrc. Butte dc. 283 

bolcgnc, 231-3 

Sulogric bourbonpi^ 595 

Solute, Rt>ohc de. 343 

Somme, dept.. 206; R. t (£0, |*S K 202. 

205. 206 

Somme, R. I Ik dc Prance?. 197 

SommcdicL!c n 230 

Somport, Co] do, 671, 675, 688 

Sorguti. R-, 564 

Sormiou. CaEanque de, 412 

SculflOElTK. R„ 221 h 222. 496 

SoritAC. 534 

Somin, Plateau de, 631 

Sonin, R-p 540, 533 

Soule, Pays de, 356. 671 

Soij]oi^ P R-i 653 

Soiilom, 685 

Soulor, Col dc. 63S 

Soulo^sois. 250, 261 (fiB-i 

Souli*. 520 

Soulvachc, 449 


SouJzon, R., 570 
Soumcmr, 241 

South Limburg, 95-7 (and figj coal¬ 
ed, 96 (fi*.J p 170, 171^6 (and figs ), 
XXVI 

Southern Belgian coalfield, 502-11 
passim {and tigs. I 
Spa, 4S5 P 493 
Spaame, iC T 65 
Siabrock* SB 
Siadskanaal, 137 
Siartclfclden, 272 {fig .a 305 
Slavd 01 p 495 ; Maasifdt, 433 , 434 
Staverdcn, 135 
Stein coal-port, 96 (fig. j 
Steinforl. 290 
Ste-nay , 248 
Stcvemktb, It 
Sticmerbcck. 116 

Stippdberg, 132 (fig.) 

Stock. KL du p 269 (%j 
Stokkcm, 116 
Strjmprooij, 133 

Strasbourg, 298, 300, 306 + 307-12 (and 

iies.X xxxv 

Sub-Alpine Furrow* 622 (lig_), 631-4 

bundgau, 295-6 (and %.j. 302 378 

Sure. R,. 281, 233, 488, 491-2 

Surgfcrts. 237 

Suryde-Comtal, 537 

Susleren, 174 

Syam. 616 

Sylans, Lac de, 607 

%tt. R . 2Si 


Tabe, Chains dc, 667 
Taillan, Lc. 325 
TadJe, Plateau dcs* 493 
Ta|]]cfer T 622 (fig.), 624* 639 
T*m4 Hermitage. 373, 393 394 
Tamic. Col dc, 624 
Tamaay-eii-Bazofcs, 533 
TiaaniBeC. lB6<fifr>,2jM%).2i4 
Tartearville, Pte. de. 210 
Tanneron, Mgtssif du, 420 
Tsirore, 544 : Scud dc. 543 , 544 589 
Tarascon, 400, 677, 6 ?N 
Tarbcs 3)7, 35B, 636. 6K7 ; Plains dc. 
336* 357 

Tardcnois. (84. 191.2 
Fundine, R., 543 

Ti ^? t 7s > IB «*J. 627 < MS. MS, 

652, 656, 657 

Tarn, dept., 349. 330 : R 119 371 
|}J *l> 529* 550. 565-6. 571, ' 

Farn'Ct-GaronnCp depi, t 323 


573. 
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Taman. R., 568, 571 
Tart-1'Abhaye. F, de T 378 
Taurion* R.. 5^5 
Tautc, R-. 235. 238. 471 
Tavd.400 

TjjciUJL Gour de, 556 

Tech, ft., 441, 447 (fig.), 444, 649, 676 

Tcil* Le r 394 

TttKte* Col de, 662, 663 Efif4 
Tenibrtfs. Mont. 64L 
TCfOfe. 334 
Temeuzen* 84, 85 
Tcrnoisc, R.. 205 
Tcntisson. 344 
Teme Noire, 545 
Terre Plainc, 226 
Tcrschelling, 48 
Tessercderloo. 120 
TesEqrtph* 76 

TO, R . 441, 442 [ligj. 444. 665, b&9 
676 

Texel, L. 20. 29. 47 ; Gal* 89 
Thann, 520 + 521 
Thaon, 276 

Thau. E. tie. 427, 436, 438 

ThcouEe-sur-Mcr, 421 

Therain, R.. 209 

Tbeux^ 168 i Ferwire de. 484-5 

Thiers, 563, 593 

ThiezaCp 563 

ThaHiers-cn-VeKin. Lcs, 210 
Thimerais, 236 
TtiLonviHe. 257 
Thiviers. 344, 584 
Thizy, 544. 589 
Thoisscy, 387 
Thotcn, 71 

Tfionoti-les'Eains, 639 

Thort, R„, 350, 351. 529. 574, 575 

Thorcns. 656 

Thcncc. R., 478 

Thaurotte, 192 

TTmir, 444 

Thur, ft . 295, 3E>2, Sl3, 519 
Thurwuld. 302 
Ticl„ (00 

Ticnen (Tirlemoni). 164 
Tigncs, 653-4* 654 (fig.); bar rage anti 
pOwtr-sEatiOtf, 642 
Tilburg, 133 
Tilhfr R-, 372, 378 
Tin*c. SC. 655 
Tines, Lcs, 624 
TirtcmonE. m Ticncn 
Tombeiamc. 454. 455 (f»e4 
Ton, (U 277 
Tongeren ETongies). L64 


Toiinay-BouEanne, 340 
Tonnay-Charenie. 337, 338. 539 
Tonneins h 325 
Tontierrc. 225 
Tonnerrois. 225 
Torcieu, 369 

Torenberg. 134, 135 £figj 
Toro. Trou de, 669. 670 (fig,} 

Touch, ft.. 351 
Toul. 26A-1 

Toulon. 412, 419-20. 421 
Toulonda-Monuigne, 197 
Toulouse. 315, 317,321-3 
To Liquet. R.p 235, 236. 240 
Touquct, Lc, 202, 204 ; Pec. du. 202 
Tour. 646 

Tour. Glacter du, 636. 637 (fig.) 
Touraine. VaE tie, 229, 230 
Tourcoing. 150, 151, 156 
Tour-de-Curot, Le, 688 
Tour-du-Pin, La t 396 
Tourmalei* Col de, 671, 68S ; R.. 668, 
671 

Toumai, 149. LSI 
ToumaiS45> 143, 144 (fig.) 
Touman-en-BrLe, 191 
Toumcfcuille, 321 
Toumon, 368 (fig.*, 393. 394 
Tquftujs. 384 
Tours. 229, 230-1 
Tourvcs. 413 

Tousque, Moniagnc tk la. 572 
Toussaines, Signal de n 467 
Trail, To, 213 
Train be use, R, t 588 
Travaiilwi* 399 
Treguitir* 463 
Tn-lgrta*:, 584 
TniELZ*. 473, 475 
TrembLade, La. 336, 365 
Tr£passes 453 

(tig.), 454 

Tres Serenes, massif. 674 
Ti6vcu*. 384, 387 
Trlcnx. R . 467 
Trignac, 476 
Trignac T C. de. 474 
Tri moons, 686 
Trinile, La. 465 
Trithp 149 

Troby, Fontaine de r 342 
Trois-Denbi, Crest des, 547 
Trois-Eveehes. 644 
Trois Seigneurs, Massif dcs, 667 
Trou mouse. Cirque de + 674 
TrouwiMc. 235 
Troyes, 217 
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Trudies, E. des. 516 (fig.), 517 
Truyere, R , 529, 533, 554, 559, 360. 

563, 573, 577, 573 
Tubize, 157, 507 
Tuiliires* 144 
Tulle, 584 
Tullins, 396 
TurbuJtc, La* 456 
Tyrckhcini. 519, 521 
Tumhout, 1l& 

Ttimhoyt-Schoten C, HB* J2S (fig.) 

T wente depression, 136 

tJbachsberg, 170 
Ubaye* R., 655 
Uchius, Massif <A\ 39B 
U'dainge. 265 
Ugiiw T 657, 653 
Uikbiwn. \ 16 

U lien put. 19 (%j, 96. I03 + 105 (HeJ h 

134 

Uilhuizcn* 43, 44 (fig.) 

Urk J.. 53 
Urs, 635 

UsscJ F 584 ; Plateau cf f 580 
Utrecht, 71 ; province, 56 
Utrartit-Cteldcrland ridge. 19 (figA 
10(2, 133 

Ulrccht-Rliine C, 71,92 
Ltecrchc, Plateau d\ 53( 

Uzqnr, Mom d\ 586 

Vaali, 176 
Vaakerberg, 170 
Vabre, 350 

Vaccaris, E, de* 404-5 (and fig A 406 
Vachc. Puy de la, 557 
Vainc, IL de. 417 (and fig.j, 416 
Vair F R F 252 

Val-Beneyte pouer-iLaEmn* 57S (ilg.j., 
579 

Vat, Lac du, 607 
VaJburg, IDO 
ValcfrftfTCt 556 
Valdurtne, 413 
VaJdcmrbU, 563 
Valency. 233 

Valence, 373, 394-5 ; baiin. 390, 391 
Valence d + Agen, 324 
Valencc-cn-Bric F 193 
Valenciennes 147* 143. 149; ISO 
Valcnsalc F 622 (fig.) 

Valte, R-, 395 
Valini. massif, 668 
Valkenburg, 176 
Vallauris, 423 
Valle* Noire. 229 


ValJerauguc, 550 

Vallespir, 441 1 442 (fig.j, 676 

Valltere, Pie. de F 320 

VaUoire, 390-1, 396 

Valton, basin, 429-30 

Valmont* R, 202 

VaJogncs, 471 + 472 

Valois, 184, 191-2 

Vaberiix, R, 605 (fig_) F 603. 609 

Vals-lcs-Bains. 543 

Valvan, R. + 422 F 423 

Vanne, Aquedyc de la. 2(7 

Vanne F R r| 2l7 T 2l8 

Vanrns, 462 

VanoLse, 622 (flgJ F 623 (fi&k 624, 625 
mi 642, 655 

Var F dep r. + 647, 650. 65 L 652; R_. 

402,422,424 621 
Vanmgffville. 27| 

Varennes-en-Argonnc, 2|9 
Varenncs-sur-Allier, 593 
Vans, Col de. 663 
Vaucluise, C de, 399 

Vaucluie, Fontaine de, 399 
Vauctusienncs + Plaines, 397 
Vaudcmom, Butte de, 252 
Viaik-tn-Velin. 391 
Vauxnen Beaujolais, 544 
VauKonnc, R., 544 
Vftht, R.,70, 100, 10 K 136 
Veendam, ( 37 
Veenendaal, 102 
Vcenhuizen T 139 
Veere F 73 
Vdnazes* 573 

V «?' du ’ 523 ’ SiS 560- 

-®!t 

Vekh* ¥ , 19 (fig,), loo. mi, |Q 3 . joj 

m-K 113. 134-6 S^nd lig >. XVII 
Vetuwe-Mcer, 5J 
Vtrwj, 413 

Vendden, Botagc, 460, 461 
Vcndatem.F. d6,mi%),302 
Vendres, E. de, 426. 427 
Vtncon, 660 
Vinistreus, 389 
Venrajj, moorland of. 133 
Venloux, Mgnt. 621 . f>22 
(fig-). 629. 630 
Vnn;ors, Massif du, 622 
. (f‘6.), 629, 630. 631, 64* 

Verdun. Lc, 329 (fig), 330 
Vcrdon, R., 402. 651. 633 
Verdun, 24B. 249-60 
Verdun, Moni, 544 


ifig-), 623 
ffigl, 623 
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Vermeille, C6ec, 445 
Vermenlon, 53® 

Vcrmois^ 275 

Vernier, Marais 2 to 

Vemin* R, r 538 

Venrcbrockp SS 

Vcrrtircs, Les p 619 

Vert, Lac h 516, 517 

VerlCp Aiguille, 636, 637 (fig^t 

Vertou* 475 

Venus* 200 

VcrvicrSp 150+ 168 

Vcracnay. 200 

Vci7?+ 200 

Vcsdrc, Massif de la, 4® 5 : R.. 166. 

367, IG8 P 507 (fig.), 509 
Ve$lc, R., 197 
Vesoul* 331 
Vcsiide du Pal, 547 
VcumCp 33 
Vetimc C„ 81 (fig.) 

Vwin. 209-1 u 
Veylc, R,, 372, 335+ 386 
Veyrc P R., 557 

Veys T Bait d«+ 235, 238, 471 
Vtore, R. P 340, 342, 530, 581. 534 
Viad^nep 573 

Vianden, 292 ; canton* 493 
Vic p E, do, 427 
Viedcssd^ 635, 637 
Vichy. 534 p 592 P 593 
VidourUs. R., 429 
Viellleeour. F. dc. 5S J 
VieiJlc-Forge p 221 
Vie] La* Co L de, 6SS 

Vienne, 394; basin, 36S (ftg.i 390; 
sill+ 370 h 373 

Vienne, R., 230, 234, 580, 585, 586 
Vicr/on, 234 
Vigan. Lc, 553 

Vignemalc. Massif du, 668, 673 
Vignes, L« p 571 

Vignoble (Jura). 372. 602 (fig ). 606; 
607 

Vignoble, C6 ec dc (Burgundy), 383 
(fig) 

Vi taint, R., 451. 451 457, 465, 467. 
4643, 469 

VilJandry, 231 

Villars. 3B7 
Villaudric. 321 
Villebois, 616 
Villefort, 552 

ViHerranchcnJe-Rouerguc, 574 
Ytllerrancbc-sur-Mci\ 434 l Rade dc. 
422 

Vntefrancbc-Sijr-Satfnc. 384 


Vdlclonguc-de^a-Sakriquc, 444 
Villequier, 213 
Vitlers-ftocage, 236 
Vittcrs-CoEtcrels, F. de r 192 
VTUcrs-cn-Vaaim, 210 
ViJIerupl, 265 
ViJIc-sur-L times, 222 
Villettt, 616 

Villearbannc ( Lyons.], 338, 389 {fig,}, 
390 

Vilvoonfe. 161 

Vimy ridge, 143 

Vincennes, 195 

Vincey, 276 

Vingeanne, R_. 372 

Violent, Puy p 559 

Vire t R . 235, 238. 277. 47] 

Vtreux, 222 
Vinne, 275 
Vtroin, R JH 499 
Viiton, 279 
Vis, R,, 550 
Vis*, Manic, 643 
Vim re, R .. 427, 428 
Visinrnquc, 427 

Vjiry-lc-Fran^OiS, 222, 224+ 310, 375 

Vivanais. 524. 528. 535 (%), 546-8 

Vivien 395 

VMe*, 574 

Vizaurin, M am, 668 

Vizille, 656 

VLaardingen. 65* 68, 69 
VteddervfiHit 137 
VI ie channel. 30 
VJiedbcrgen, 73 
Vlietand t 47-8 
V]ieslroomp 30+ 46 
Vlimmcran* 122 
Vlissingcn, see Flushing 
Vlodrop colliery, 131 
Vfigc. La, 512 
Void, 248 
Voiron. 396 
Voikerak. 71 

Vologne, Collines de r 515, 516 (fig,) 
Valogne, R_, 516 (and tlg.1 
Volvic* 593 
Voomschc C, 66 
Voort. 116 
Voonbui^crt, 336 
vorgicit. Mas dc. 410 
Vosges, *%l. 512, 517, 51«, 519; 
Massif to, S. 294-5, 308. 371, 512- 
523* LVI 

VoLdie-SLir-RhOnc, La. 390 
Vouvray* 230 
VoLiziers, 219 
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tfisine, RU252 
Vncmvcen, 136 
VOgne-aaa-Boi^ 222 
Vrouwenhdde, 3 70 
VuillaFans. 616 

Wtolp^R-, 47, 68, 89, 90 land fig.), 91, 

Woasbud^ 55, 88 
Wadded Zee, 33, 47-8 + 49 
WnJehcrcn U 33. 37 p 72 
Wartime, R., 499 
Wamij. K.. 70 
Wark, R , 281 

Wamdt, CDlticty, 27.3, 274 : J-, de 270 
Wassy, 224 

WjiEersehci colliery* 12? (fig.), 124, 
325, 129 
Weaker, 290 

Ween, moorland of* 133 

Weiss, R., 519 

Wclkenraedt, 167 

tt'eppe. Pays de* 141 

Wester Schelde, 38. 71, 83 h 84. 65-6 

Westland. 58 

West Pofder HJjiL>cl Meerj. 5l ffigj, 54 
Wevet£cm H a 50 
Wieringcn I., 49 
WteringtrmccL 50. 52 
Wjerin®er Polder, 49*53 (and fig.) 

Wijk. 176 
WijvenJtcid, 122 
Wilhdmin* C., 93 fftgj 
Wilhelminn colliery, 171, 172 (fig ) 
WilheLmi ciaoonj, 139 
WiFlebrock €.. Ifi|, 162 
Wilfemsoord, 139 
WiUem-Sapfna colliery, 1 72 {fig.) 

Wilts, 498 : canton. 498 ; R. P 48S s 
491 1 495; syncltnonum. 484 
Wimcmi^ R., 205 
Winston* Port. 236 
Wintersberg, 522 

Wmtcrslag colliery, 122, 123 (fig.), |24, 
125, 129. XV 
Witrydez- Reims. 197 
Wjttefcheim* 304 (and fig,) 

Woem, 249 (fig-X 250-2, 26| (fig.) 
WoigCK. R„ 256 

Woldberg* 105 (fig,), 1 34. 135 (fig.) 
Worroeldange. 292 
Worm, R. 170 


Wuustwezel, 13 8- 
Wyischote, 142 (fig.). i4i 

Xaintrte. Plateau Jc. S8J 
Xanlois. 253. 275 

Ycnne, 608 
Vires, R., ido, 191 
Veu, I. si', 452-3. 479 
Vivre, R_. 233 
Von, R., 4*0 

Ynnric, R_, ]#o, 217. 2JS. 225, 27, 375. 

53®7if. 538 
VprtSs w leper 
Vser, R !L jiee Uzer, R. 

Yvetot, 209 


kfikc, 

Zealand Flanders* SO, 83-5 
Zcebruggc, 76, 79, S3 
Zeeland, province, 7R I 
Zecuwssih- (Zcews-) Vlaandcren, w 
Zealand Flanders 
Zeeuwse Meer, 38 
Zeisi, J34 
ZierikTiee. 73 
Zijpc Polder, « 

/older coal-port, [29 
Zelver Knapp. 283 
Zommange, E. de, 269 
Zorn, R.. 295, 30|, 308, 522, LV[ 
Zuid-Ecvelaod C. 68, 86. 93 (fig.) 
Zffid-FteYoJund. Si ffig.) 

Znid-Hoffamj, 56-?i 
Zuid Polder. 51 (fig. | 

93 (fig,;. J16, 123 

<*&>« l2 L 129 ' l32 <%-)- 133. 176 
Zoiddqrp. 84 

Zyiden, I2Q 
Zuidenvcld, 136 

Zuider Zee. reclamation of, 43-5* (and 
Ilg-S 

Znidplas Polder. 40 
Zuidzands* 84 
Ziiilcti* 71 
£uiphcn t ID] 

122, 123 (fig ). 124, 

Z'wijndredit, 70 

Zwin estuary, 75. 76, S3 i m 

Zwolle, 103 
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